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UHP TUBE & PIPE




UHP TUBE & PIPE MANUFACTURING PROCESS

MANUFACTURING PROCESS

SEAMLESS SEMI

2
BA(EAZ]) | 342 TB0ILE ES7IA KoM 22 Chg HM6| Alsks EXM2IZA, 40| Mslzlz XS Un & 2HO| R7IE 2ESI| lote] St
Zolg QIUEAS Lot M= Of Y= CholA0| SI7| fI5t0 7hsx 27| 7185k A
Qe Ctol(Die)ofl AXHE SZHAIA 7[AHZ0fl 2fsh Eolg7 THHES 40% Olstz 011 Zo| Yoz sel= 7k
Mg HE UelHol 22 22 MANeZ M7sks 3




0
=
a
®

WELDED

- SEAMLESS

PACKING/&35t

ECT/ZAt

[5)

%._
oll 1
m_.e 0
il 0
1 s
I} [kl
K =2
= o
) J
o 1o
gl o | M
KU |’
0 0fo o |
=l mjn l
< u_H._H u__._.h_ __o_“_
%0 | oo N = | ’
Ho| o ol | | or
M o oh ol
N X

H| ™| & | R

o || & |
70 | 10 Bl o
Mo ~ M_._ o+ =
™ | E O o
of |mu| =350
201 o | gk | 100 | Zh
o0 | 7| B* K
o |l =) m{. 0l0
m|z |’ R_ Y
AL AR
R0 | oo
o | o0 | o w__.m <
=|or | X I
mla| RNz
o | ot | U of | 7
MEIE ok |
iz 3| K|S
Bl mlF
Ml W &R KO0
ol 8w o
m._ Q||| uo
Wlm|o ||
= (00| =8| o
KE <
. |F|X =
| G| go | &
R Wlmls| e e
oo | zu Q




UHP TUBE & PIPE UHP TUBE & PIPE

® UHP TUBE & PIPE

O TUBE & PIPE PART NO.

1. MATERIAL 2. EXTERNAL DIAMETER 3. THICKNESS / LENGTH 4. GRADE
PIILI|JIW|/-11T 0 0 A|-12 1 1]|6]-|B

0250 = 1/4" = 6.35 mm 089 = 0.89 mm 4=4000L I
0375=3/8" =9.53 mm 100 =1.00 mm 6=6000L
0500 = 1/2" = 12.7mm 124 = 1.24 mm
0750 = 3/4” = 19.05 mm 165=1.65 mm E=EP

F =304 1000 = 1" =25.4 mm 211=2.11 mm B=BA

L=304L | T TTTTTTT 277=2.77 mm A=AP

S =316L Single Melt 015A=15A=21.7mm | [~~~ """ M=MP

D=316L Dofble Melt 020A=20A=27.2mm 055 = Schedule 55 G = Gl (General Industry)

c=317 025A=25A=340mm 10S = Schedule 10S

T-321 100A=100A = 114.3 mm 20S = Schedule 20S
10KA= 1000A = 1016.0 mm 40S = Schedule 405

(ASTMSTD *Jssto )| fF----------------- - 805 = Schedule 805

A=General  J =General 040M = 4 mm  ——————

H = High Sulfur M = Low Sulfur/Mn 080M =8 mm

L S = High Sulfur 100M =10 mm
120M = 12mm

S = SEAMLESS \ )
W = WELDED

M = SEMI SEAMLESS
B =WELDED +B/R

O ORDERING EXAMPLES

TSJS-0500-1004-E TDAS-1000-1654-E PSJS-050A-05S6-E
TUBE/PIPE T TUBE T TUBE T PIPE
MATERIAL S 316LISINGLE MELT] D 316L[SINGLE MELT] S 316L[SINGLE MELT]
CHEMICAL COMPOSITION J JIS General A ASTM General J JIS General
TYPE S SEAMLESS S SEAMLESS S SEAMLESS
OUT DIAMETER 0500 1/2"[12.7mm] 1000 1"[25.4mm] 050A 50A[60.5mm]
WALL THICKNESS 100 1.00mm 165 1.65mm 055 5S[1.65mm]
LENGTH 4 4M 4 4M 6 6M
GRADE E EP E EP E EP




SHDWC

PRODUCTION PROCESS

1A xH (Raw Material)

iz olgt S izt QI
(Cold Drawing]) (Special Cold Drawing)
] |
=P E 42| X2
(Annealing) (Bright Annealing)

7|A Hof
(Mechanical Polishing)

sl Hof
(Electro Polishing)

B=El31x|2| (Passivation)
u u -

ZAL (Inspection)

MU MIH (Super Mechanical Cleaning)

AP Grade MP Grade BA Grade EP Grade
(Anneal & Pickled) (Mechanical Polished) (Bright Annealed) (Electro Polished)

* AP(Annealing & Pickling) : €X{2|(Annealing, ¢ Z7} & Zt7 33 Z4) L EHMSIE MAHE 28t MMI(Pickling, B:5)
* MP(Mechanical Polishing) : AP BE= BA HIES AIZSE S5t 7|1A4H 7182 S8t EH =&

*BA(Bright Annealing) : Z2lo| ZAZ! 37|15 D|MStAI7] EH == & 7|AIH S =

* EP(Electro Polishing) : T3l H0tE S510{ Pipe LHH2| EH == 2 LHEALM, LY Ststy &kAt

a4t




UHP TUBE & PIPE UHP TUBE & PIPE

UHP TUBE & PIPE

O MATERIAL

MATERIAL
N 304(L)/316(L)
Austenitic Double Melting
STANDARD
ASTM A269 / A312
KS D3576
JIs G3459
EN 10216-5
EN & DIN DIN 17456
DIN 17458

O PRODUCTION RANGE FOR UHP FIELD

1/8” 1/2" 1” 50A 300A 500A 1000A

Double
Melting

SEAMLESS

Single

EP Melting

WELDED

SEAMLESS

BA

WELDED

Precision Cleaning
(CFOS)




SHDWC

SUGGESTED ALLOWABLE WORKING PRESSURE
FOR SEAMLESS TUBING

Tube Wall Thickness, in.
TUBEOD | 0028 | 0035 | 0049 | 0065 | 0083 | 0095 | 0109 | 012 | 013 | 04156 | 0.88
Working pressure. Bar(kg/cm?)

1/8” 645 827 PIPE

/4" 304 387 569 774

3/8” 250 364 493 569

1/2” 197 281 387 509

5/8" 220 304 395 455

3 182 250 319 372 440

1 182 2% 273 319 37

11/4” 182 213 250 273 311 372

11/2" 175 205 228 258 304 372

2" 152 167 190 220 273

* This table was based on the minimum thickness and the maximum outside dimension of standard ASTM A 269 range.
* Corrosion was not regarded in the above numerical value.

APPLICATION

High Pressure Tube = CNG&NGV, Aero Space, Electric, Power-Plant
Instrumentation Tube Ship Building, Petro-Chemistry




UHP TUBE & PIPE COIL TUBE / QUALITY ASSURANCE

COI L TUBE SEAMLESS/SEMI-SEAMLESS

O STANDARD PRODUCT (SEAMLESS])

Material 304[L]1/316[L]
0.D(Inch) 1/8" 1/4" 3/8" 1/2"
W.T(mm) 0.71 0.89 0.89 1.0 0.89 1.0 1.0 1.24
L(M) 500 420 220 180 120 100 80 60
O APPLICATION COIL TUBE

t

Straight Pipes

Cylinder Cabinet

m EE
. =
e = ] fui. ]
Coiled Tube

Bending




SHDWC
ltems AP MP BA EP Double Melting
Chemical Composition 0 0 0 0 0
Mechanical Properties 0 0 0 0 0
Dimension & Tolerance 0 0 0 0 0
Roughness 0 0 0 0 0
Surface Microscope 0 0 0 0 0
Visual Inspection 0 0 0 0 0
Particle Test 0 0 0 0 0
Moisture Test 0 0 0 0 0
Oil Content User in request User in request
SEM Test User in request User in request
ESCA Test User in request Userin request
AES User in request User in request
EDX User in request Userin request
Chemical Composition © Si Mn P S Ni Cr Mo
SUS304 <0.080 <1.00 <2.00 <0.040 <0.030 8.00~11.00 18.00~20.00 -
JIS G3459 SUS316 <0.080 <1.00 <2.00 <0.040 <0.030 10.00~14.00 16.00~18.00 2.00~3.00
SUS316L <0.030 <1.00 <2.00 <0.040 <0.030 12.00~16.00 16.00~18.00 2.00~3.00
ASTM A269 TP316L <0.035 <1.00 <2.00 <0.045 <0.030 10.00~15.00 16.00~18.00 2.00~3.00
Double Melting <0.018 <0.50 <0.05 <0.040 <0.003 14.50~16.00 16.00~18.00 2.20~3.00
. Yield Strength Tensile Strength Hardness Elongation
Material Standard
(N/mm?) (N/mm?) (HRB) (%)
ASTM min 205 min 515
304 145~188
KS/JIS min 205 min 520
min 35
ASTM min 170 min 485
316L 150~187
KS/JIS min 175 min 480




UHP TUBE & PIPE QUALITY ASSURANCE

@ QUALITY ASSURANCE

O SIZE / TOLERANCE

<ASTM A269> <JIS G3459, ASTM A312>
TUBE PIPE
0.D 0.D Thickness
Thickness 5S 10S 20S 40S 80S
Inch | mm T°[l§:fr:]°e A | B | Kl | ASTM
KSUIS) | ASTM | KSUIS) | ASTM | KSUIS) | KSUIS) | ASTM | KSUIS) | ASTM
1/8" | 3.17 6 1/8 10.5 10.29 1 12 | 124 | 15 17 | 1.73 | 24 | 241
14 | 635 8 1/4 13.8 13.72 22 | 224 3 3.02
0.71~1.65 1.2 1.65 | 1.65 2
3/8 | 9.53 10 3/8 17.3 17.15 23 | 231 | 32 | 320
172 | 12.7 15 1/2 21.7 | 2134 28 | 277 | 37 | 3.73
£0.127 21 | 211 | 25
3/4 | 19.05 124 11.65| 2.11 20 3/ 272 | 26.67 29 | 287 | 39 | 3.91
1 25.4 1.65]21112.77 25 1 34 33.4 34 | 338 | 45 | 455
1.65 | 1.65
11/4 | 31.75 1.6512.1112.77 32 | V1/4 | 427 | 4216 3 3.6 | 356 | 49 | 485
28 | 277
11/2 | 381 1.6512.1112.77 40 | 11/2 | 48.6 | 4826 3.7 | 368 | 5.1 5.08
2 50.8 1.6512.1112.77 50 2 60.5 | 6033 39 | 39 55 | 5.54
+0.254 35
3 76.2 1.65 65 | 21/2 | 763 | 73.03 52 | 5.16 7 7.01
4 101.6 2.1 80 3 89.1 88.9 55 | 549 | 7.6 | 7.62
£0.381 21 | 21 3 3.05
5 127 2.8 90 3 101.6 | 101.6 4 5.7 | 5.74 | 81 | 8.08
6 152.4 | +0.762 | 2.8 100 4 143 | 1143 60 | 602 | 86 | 856
125 5 1398 | 1413 66 | 655 | 95 | 952
34 | 3.40 5
150 6 165.2 | 16828 | 28 | 2.77 71 | 71 11 | 1097
200 8 216.3 | 219.08 3.76 8.2 | 818 | 12.7 | 12.7
4
250 10 | 267.4 | 273.05 | 3.4 | 3.40 419 | 65 93 | 9.27 | 15.1 | 12.7
300 12 | 3185 | 323.85 45 | 457 103 | 952 | 174 | 127
4 3.96
350 14 | 355.6 | 355.60 1.1 19
400 16 | 406.4 | 406.40 5 4.78 8 12.7 214
45 | 419
450 18 | 457.2 | 457.20 14.3 238
500 | 20 | 508.0 | 508.00 5 478 | 55 | 554 | 95 | 15.1 26.2

Other sizes should be requested



SHDWC

O INNER SURFACE ROUGHNESS ASSURANCE VALUES

Inner surface roughness
Grade Size
Ra (pinch)
1/4"<0D<1” <40
AP
0D < 100A <40
1/4"<0D< 1"
MP <20
25A<0D < 100A
1/4"<0D<1” <20
BA
25A<0D < 100A <25
1/4"<0D<1" Double Melt <5
= Single Melt <7
25A<0D < 100A ingle Melt <

O ASSURANCE VALUES OF PRECISION CLEANING

Particle (number / CFM)
Grade Oil Content Dew Point (ppm)
0.17ym 0.3uym

BA <5 0 <0.01mg/ft? 1.2ppm

Single melt 1.2ppm

EP <1 0 <0.01mg/ft?
Double melt 0.1ppm

O SEM(Scanning Electron Microscope)

SPEC REMARK
Double Melt Abnormal defects < 10EA Measuring abnormal defects of below
2.5um on 4"X 5"photos magnified to
Single Melt Abnormal defects < 25EA 3,500 (+100] times

O AES(Auger Electron Spectroscopy)

SPEC

Chromium Oxide layer thickness > 25 angstrom




UHP TUBE & PIPE ™ 7{z!7|
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Arithmetic roughness value (E4M T X&)

D BSAMOA EHHIM7IX]S] Hd =0|

% ZAIM(Centerling, arithmetic mean line of profile)

D HHEMo| WlistH tHHIZMoZ Sa{MR! ASHHZEO|
2 £li= fIXIQ| ZM

Im = Evaluation length

A

Y

Ten point height (108 T X&)
P HY =2 2R2|0|A SHMIIX|Q| WH=0(9F MY W2 ZofA
SEHHIH7EX Q] W= 20| At0|2] 2|2 LIEHH= Parameter

b

A(SO, DN, JIS, ANSL..)

ol X017t UAS.
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Maximum height roughness (ZIC 50| =)
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UHP BEND FITTING INDEX

B |

w 20 90°ELBOW
Q 20 45°ELBOW

I

— 21 EQUALTEE

—

u 21 cap
1

% 22 REDUCING TEE

STANDARD FITTINGS

23 MULTI-HEADER TEE

23 CONREDUCER

23 ECCREDUCER

//
r’/ ]

b
v

JOINT FITTINGS

24 CAPRECUDER

JOINT TEE

A
w 26 JOINT REDUCER

26 JOINT CAP REDUCER

v

27 SPECIAL CLEAN SPOOL HEADER ASSEMBLY

aullCICIC I [



28 LAPJOINT

TN 29 TEFLON GASKET

]
~eL- 29 PIPE FLANGE
\ au ~)

30 EQUALTEE

/ 31 COAXIALREDUCINGTEE

— 32 COAXIAL REDUCER

‘4\ 32 STOPSPACER

33 COAXIAL HALF TUBE

33 COAXIAL OVER TUBE

g

SHDWC



DWC Fitting

HOW TO ORDER BEND FITTINGS

UHP BEND FITTING HOW TO ORDER BEND FITTINGS / TUBE SIZE & PIPE SIZE

O Bend Fittings Part No.

W 4S P 25A LE 1 AP
TYPE MATERIAL || TUBETYPE SIZE PRODUCT INNER SUR-
FACE LEVEL
S SEAMLESS 6 3161 T TUBE 4 1/4" EB 90° LONG ELBOW AP AP
W | WELDED 45 | 304 P | PIPE 6 3/8" SEB 90° SHORT ELBOW MP | MP
8 12" HEB 45° LONG ELBOW
BA BA
12 34 ET EQUAL TEE - -
- ST SHORT TEE
16 ! RT REDUCING TEE
20 114 RC CONCENTRIC REDUCER
24 /2 RE ECCENTRIC REDUCER
32 2 cp CAP
40 21/2" RC CAP REDUCER
48 3" JTM JOINT TEE (MALE)
oh 4 JTF JOINT TEE (FEMALE)
XXXA | PIPE SIZE JRM JOINT CAP REDUCER (MALE)
JRF | JOINT CAP REDUCER (FEMALE)
JCM JOINT CAP (MALE)
JCF JOINT CAP (FEMALE)
TG TEFLON GASKET
PF PIPE FLANGE
RFF RF FLANGE
BLF BLIND FLANGE
LAJ LAP JOINT
MHT MULTI-HEADER TEE
MJT MULTI-HEADER JOINT TEE
CLE COAXIAL 90° ELBOW
CHE COAXIAL 45° ELBOW
CRC COAXIAL REDUCER
CET COAXIAL EQUAL TEE
CRT COAXIAL REDUCING TEE
SS STOP SPACER
CHT COAXIAL HALF TUBE
CcoT COAXIAL OVER TUBE
O Ordering Examples
S6T4LEB-BA W4SP50x25RT-AP W6P25AHEB-MP
TYPE S SEAMLESS W WELDED W WELDED
MATERIAL b SUS316L 4S SUS304 b SUS316L
TUBE/ PIPE T TUBE P PIPE P PIPE
SIZE 4 1/4" 50%x25 50Ax25A 25A 25A
PRODUCT EB ELBOW RT REDUCING TEE HEB 45° ELBOW
INNER SURFACE LEVEL | BA BA AP AP MP MP




O TUBE SIZE (INCH-SIZE) —
Outside Diameter at End Wall Thickness at End Straight End Length Thinning Length
Normal Tube
0D(0D1, 0D2) T(T1,T2) L J
1/8" 3.18 0.7 29 7
1/4" 6.35 1.0(0.89) 29 7
3/8" 9.53 1.0(0.89) 29 7
1/2" 12.70 1.0, 1.24(1.65) 29 7
5/8" 15.88 1.0(1.24) 36 7
3/4" 19.05 1.65(1.24) 36 7
1" 25.40 1.65(1.24) 36 7
11/4" 31.80 1.65 36 7
11/2" 38.10 1.65 46 7
2" 50.80 1.65 46 7
21/2" 63.50 1.65 51 7
3" 76.20 1.65 51 11
4" 101.60 2.1 51 11
5" 127.00 2.77,3.05 56 1
6" 152.40 2.77,3.05 56 11
O PIPE SIZE (A SIZE) —
Outside Diameter at End Wall Thickness at End Straight End Length Thinning Length
Normal Pipe T ]
0D(0D1, 0D2) L
55 10S 55 10S
8A 13.8 1.20 1.65 29 4 7
10A 17.3 1.20 1.65 36 4 7
15A 21.7 1.65 2.10 36 5 7
20A 27.2 1.65 2.10 36 5 7
25A 34 1.65 2.80 36 5 7
32A 42.7 1.65 2.80 46 5 7
40A 48.6 1.65 2.80 46 5 7
50A 60.5 1.65 2.80 46 5 7
65A 76.3 2.10 3.00 51 6 11
80A 89.1 2.10 3.00 51 6 1
100A 114.3 2.10 3.00 51 6 11
125A 139.8 2.80 3.40 - 7 -
150A 165.2 2.80 3.40 - 7 -
200A 216.3 2.80 4.00 - 7 -
250A 267.4 3.40 4.00 - - -
300A 318.5 4.00 4.50 - - -
350A 355.6 4.00 4.80 - - -
400A 406.4 4.20 4.80 - - -
450A 457.2 4.20 4.80 - - -
500A 508 4.80 5.50 - - -
550A 558.8 4.80 5.50 - - -
600A 609.6 5.50 6.40 - - -




UHP BEND FITTING STAN DARD FITTINGS

© 90° ELBOW

q“gf

A
AUTO-WELDING 90° ELBOW(8A~100A) MANUAL-WELDING 90°ELBOW (125A~300A)
- Long Radius (Unit=mm)
PIPE SIZE (A Size)
0D 8A 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A | 125A | 150A | 200A | 250A | 300A
R 25.4 25.4 38.1 38.1 38.1 47.6 57.2 76.2 63.5 76.2 | 101.6
190.5 | 228.6 | 3048 | 381.0 | 457.2
A 55.0 62.0 75.0 75.0 75.0 940 | 1040 | 123.0 | 115.0 | 128.0 | 153.0
L 290 | 360 | 360 36.0 36.0 46.0 460 | 46.0 51.0 51.0 51.0 - - - - -
TUBE SIZE (Inch Size)
0D 1/4" 3/8" 1/2" 5/8" 3/4" 1" 11/6" | 11/2" 2" 21/2" 3" 4" o) 6"
R 20.0 23.0 25.0 28.0 30.0 33.0 47.6 57.2 76.2 95.3 95.3 133.4 190.5 228.6
A 49.0 52.0 54.0 64.0 66.0 69.0 84.0 104.0 123.0 147.0 147.0 185.0 250.0 290.0
L 29.0 29.0 29.0 36.0 36.0 36.0 36.0 46.0 46.0 51.0 51.0 51.0 56.0 56.0
- Short Radius
PIPE SIZE (A Size)
0D 8A 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A | 125A | 150A | 200A | 250A | 300A
R 12.7 12.7 12.7 19.1 25.4 31.8 38.1 50.8 63.5 762 | 101.6
127.0 | 152.4 | 203.2 | 2540 | 304.8
A 42.0 49.0 49.0 56.0 62.0 78.0 85.0 97.0 | 115.0 | 128.0 | 153.0
L 29.0 29.0 29.0 36.0 36.0 36.0 36.0 46.0 46.0 51.0 51.0 - - - - -
. o
O 45° ELBOW
Ny & v
A O~o
0] i |I _
< JT | —— < ]
AUTO-WELDING 45° ELBOW(8A~100A) MANUAL-WELDING 45°ELBOW(125A~300A)
- Long Radius (Unit=mm)
PIPE SIZE (A Size)
0D 8A 10A 15A 20A 25A 32A 40A 50A 65A 80A | 100A | 125A | 150A | 200A | 250A | 300A
R 25.4 25.4 38.1 38.1 38.1 47.6 57.2 76.2 953 | 1143 | 1524 | 1905 | 228.6 | 3048 | 381.0 | 457.2
A 40.0 47.0 52.0 52.0 52.0 66.0 70.0 78.0 91.0 99.0 | 115.0 | 78.9 94.7 | 1262 | 157.8 | 189.4
L 29.0 36.0 36.0 36.0 36.0 46.0 46.0 46.0 51.0 51.0 51.0 - - - - -
TUBE SIZE (Inch Size)
0D 1/4” 3/8" 1/2" 5/8" 3/4" 1" 11/4" 11/2" 2" 21/2" SH 4" 5" 6"
R 20.0 23.0 25.0 28.0 30.0 33.0 47.6 57.2 76.2 95.3 95.3 133.4 190.5 228.6
A 38.0 39.0 40.0 48.0 49.0 50.0 56.0 70.0 78.0 91.0 91.0 107.0 140.0 155.0
L 29.0 29.0 29.0 36.0 36.0 36.0 36.0 46.0 46.0 51.0 51.0 51.0 56.0 56.0




O EQUAL TEE

©0.D0

20.D

- Standard TEE (Unit = mm)
PIPE SIZE (A Size)

oD 8A 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A | 125A | 150A | 200A | 250A | 300A

42 49 59 65 68 88 95 | 102 | 121 | 130 | 145

M 42 49 59 65 68 88 95 102 121 130 145

1238 | 142.9 | 1778 | 215.9 | 254.0

TUBE SIZE (Inch Size)
0D 1/4" 3/8" 1/2" 5/8" 3/4" 1" 11/6" | 11/2 2" 21/2 &’ 4" &) 6"
35 37 39 49 52 55 59 74 77 90 97 110 140 160
M 35 37 39 49 52 55 59 Th 77 90 97 110 140 160
O CAP
fa)
o
S|

(Unit=mm)

PIPE SIZE (A Size)
0D 8A 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A | 125A | 150A | 200A | 250A | 300A
S 12.7 19.1 25.4 25.4 38.1 38.1 38.1 38.1 38.1 50.8 63.5 76.2 88.9 101.6 | 1270 | 152.4
T 1.20 1.20 1.65 1.65 1.65 1.65 1.65 1.65 2.10 2.10 2.10 3.40 3.40 4.00 4.00 4.50

TUBE SIZE (Inch Size)
0D 174" 3/8" 1/2" 5/8" 3/4" 1" 11/4" 11/2 2" 21/2" 3" 4"
S 12.7 12.7 12.7 12.7 19.1 25.4 38.1 38.1 38.1 38.1 38.1 63.5
T 1.00 1.00 1.24 1.24 1.65 1.65 1.65 1.65 1.65 1.65 1.65 21




UHP BEND FITTING STAN DARD FITTINGS

O REDUCING TEE

©0.02
>
o
8
| c c
(Unit = mm)
PIPE SIZE (A Size)

0D1 0D2 c | v oD1 0D2 c | Vv
8A | 1/2",3/8" 1/4" 42 42 8A, 1/2",3/8", 1/4" 80 | 110
10A | 8A, 1/2",3/8", 1/4" 47 | 44 125A 25A,2[]A,15A,‘IE]A,11/]%",1",3/4",5/8" 100 | 120
- 8A, 1/2".3/8", 1/4" 47 m 50A, 40A, 32A, 2 ,"1 1"/2 _ 120 | 130
108, 3/4" 5/8" 52 | 52 100A, 80A, 65A, 4",3",21/2 140 | 140

8A, 1/2°,3/8" 1/4" 47 | 47 8A, 1/2",3/8", 1/4" 90 | 130

S T TE YT = 25A, 20A, 15A, 10A, 1 1/4", 1", 3/4", 5/8" 110 | 140
on | BANZIE b L s | | T 150 160
20A, 154, 10, 11/4", 1", 3/4", 5/8" 59 | 59 BAE 142911365

gop |[BA1/2'.3/8"1/4 57 | 54 8A, 1/2",3/8", 1/4" 100 | 150
25A, 20A, 15A, 10A, 1 1/4", 1", 3/4", 5/8" 68 | 62 25A, 20A, 15A, 10A, 1 1/4", 1", 3/4",5/8" 120 | 140

8A, 1/2",3/8", 1/4" 57 | 57 50A, 40A, 32A, 2", 1 1/2" 140 | 170

40A | 25A, 20A, 15A, 10A, 11/4",1",3/4" 5/8" 68 | 65 | | 2007 [00A. 80, 65A. 473" 2 1/2° 160 | 180
324,11/2" 77 | 77 12505 177.8 | 161.9

8A, 1/2",3/8", 1/4" 57 | 63 150, 6" 177.8 | 1683

50A | 25A, 20A, 15A, 10A, 1 1/4", 1", 3/4", 5/8" 68 | 7 8A, 1/2",3/8", 1/4" 110 | 180
4OA, 32A, 2", 1 1/2" 83 83 25A, 20A, 15A, 10A, 1", 3/4" 130 | 190

8A, 1/2",3/8" 1/4" 61 71 50A, 40A, 32A 150 | 200

gop | 257, 20A, 154, 10A, 11/6°,1",3/4",5/8" 72 | 79 250A Bgﬁﬁo‘\' 65A 2117509 1€BU5
50A, 40A, 324, 2", 1 1/2" 88 | 90 : -
ra| e el
e — 7 8A, 1/2".3/8" 1/&" 120 | 200

80A égﬁ'igﬁ' ;gﬁ' ;UAJ /12/41 .3/4,5/8 ;é gi 25A, 20A, 15A, 10A, 1", 3/4" 140 | 210
L 40A, 524, 2, 50A, 40A, 32A 160 | 220

65A, 3", 21/2" 103 | 103 100A, 80A, 65A 180 | 230

8A, 1/2°,3/8",1/4" 61 [ 90 | | 300A —opn 254 12159
100A 25A, 20A, 15A, 10A, 11/4",1", 3/4",5/8" 72 98 150A 254 | 2191
50A, 40A, 324, 2°,11/2" 88 | 109 200A 254 | 2286

80A, 65A, 4", 3", 21/2" 116 | 116 250A 254 | 2413

TUBE SIZE (INCH SIZE)

0D1 0D2 € v D1 0D2 B v
3/8" | 1/4” 37 37 1/2",3/8",1/4”, 8A 61 71
1/2" | 3/8" 1/4" 39 39 [ st 10 374" 578", 25A, 20A, 15A, 10A 72 79
5/8" | 1/2",3/8", 1/4", 8A 47 4d 3 1727.71/2", 50, 40A, 32A 90 90
o | M2308, 1168 47 44 21/2", 65A 97 97
5/8", 10A 52 52 1/2",3/8", 1/4", 8A 61 87

1 1/2",3/8", 1/4", 8A 47 47 fo | V41,34, 5/8, 250, 20A, 15A, 10A 72 95
3/4" 5/8", 15A, 10A 55 55 2"11/2", 50, 40A, 32A % | 105

e | 238"V BA 47 50 3",21/2", 80A, 65A 10 | 110
1", 3/4",5/8", 20A, 15A, 10A 59 59 1/2",3/8", 1/4", 8A 70 | 100

L1 | 2308V 8 57 54 o |11, 36, 5/8", 250, 20, 15A, 10A %0 | 110
11/4",1", 3/4",5/8", 25A, 20A, 15A, 10A 68 62 2".11/2", 50, 40A, 32A 10 | 120
1/2",3/8", 1/4", 8A 57 57 4".3",21/2" 100A, 80A, 65A 140 | 140

2| 11/4",1",3/4",5/8", 25A, 20, 15A, 10A 68 65 1/2",3/8", 1/4", 8A 80 | 115
11/2", 40A, 32A 77 77 11/4", 1", 3/4",5/8", 25A, 20A, 15A, 10A 100 | 125
1/2",3/8", 1/4", 8A 61 63 6" | 2" 11/2", 50, 40A, 32A 120 | 135

21/2" | 11/4,1",3/4" 5/8", 25A, 20A, 15A, 10A 72 71 4".3"21/2" 100A, 80A, 65A 140 | 145
2",11/2", 50, 40A, 32A 90 83 5", 125A 160 | 160




O MULTI-HEADER TEE

©0.02
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(Unit=mm)
PIPE SIZE (A Size)
oD 8A | 10a | 15 | 20a | 25n | 324 | 40A | s50a | e5a | soa | 100a
Length at End E 60 70
Pitch S 100 145
2 245 285
Total Number 3 370 430
Length of
(D) Branches 4 495 575
5 620 720
Branch Tube-End(V) 42 bb A 47 50 54 57 63 7 77 90
Tube Height FemalelV) 35 37 395 425 465 51 54 60 68 745 87
TUBE SIZE (INCH SIZE)
oD e | oas [ e [ose [awe | Trwe [ ] 2 Jow | 3 | ow
Length at End E 76.2
Pitch S 152.4
2 304.8
Total Number 3 457.2
Length of -
(D) Branches 4 609.6
5 762.0
Branch Tube-End(V) 35 37 39 b A 47 50 54 57 63 7 87
Tube Height Female(V) 315 | 335 35 365 38 42 455 48 55 615 68 81

O CONCENTRIC REDUCER O ECCENTRIC REDUCER

5 8 5 E 5 5 0 \—
e SN E S == I 13
— IS) Q
D 0 D D
Auto-Welding & Mechanical Working Type Auto-Welding & Mechanical Working Type
Concentric Reducer [RC] (8A~100A) Eccentric Reducer [RE] (8A~100A)
Auto Welding Type Concentric Reducer Mechanical Working Type Concentric Reducer
/Eccentric Reducer (Unit = mm) [Eccentric Reducer (Unit = mm)
PIPE SIZE (A Size) PIPE SIZE (A Size)
0D1 0D2 D 0D1 0D2 D
20A 15A 105 15A 3/4",1/2" 100
25A 20A, 15A 120 20A 1, 3/4",1/2" 105
32A 25A, 20A, 15A 125 25A 1",3/4",1/2",3/8", 1/4" 120
40A 32A, 25A, 20A 130 32A 11/2°,11/4",1" 125
50A 40A, 32A, 25A 140 40A 11/2",11/4",1", 3/6" 1/2" 3/8" 130
65A 50A, 40A, 32A 165 50A 2", 11/2", 1 1/4" 1", 3/4" 140
80A 65A, 50A, 40A 170
100A 80A, 65A, 50A 180




UHP BEND FITTING STAN DARD FITTINGS / JOINT FITTINGS

O CAP REDUCER

Fi : 5
8 S
S
D
(Unit=mm)
PIPE SIZE (A Size)
oD1 0D2 S D oD1 0D2 S D
1sn | BAI/2. 38" 14" oy |00 8A, 1/2",3/8", 1/4" 120
10A, 3/4",5/8" (67) g5 | 29M 20A, 154, 10A, 1 1/4", 1", 3/4",5/8" 26g |13
oon | BA1/2.3/8% 1 2y |80 50A, 40A, 32A, 2°, 1 1/2" : 140
15A, 10A, 1", 3/4", 5/8" 67 100A, 80A, 65A, 4", 3", 2 1/2" (150)
Js | BA1/2.3/8" 14" - 73 8A, 1/2",3/8", 1/4" 130
20A, 15A, 10A, 11/4", 1", 3/4", 5/8" (80) 25A, 20A, 15A, 10A, 1 1/4", 1", 3/4", 5/8" 140
g | BAN2ZN38" VA 81 73 150A 1750a, 4OA, 32A, 2", 11/2" 89 s
25A, 20A, 15A, 10A, 1 1/4", 1", 3/4", 5/8" 80 100A, 80A, 65A, 4" 3" 2 1/2" 160
8A, 1/2",3/8", 1/4” 73 8A, 1/2",3/8", 1/4" 140
40A | 25A, 20, 15A, 10A, 1 1/4",1", 3/4", 5/8" 38.1 80 25A. 20A, 15, 10A.1 1/4". 1", 3/4". 58" 150
320,11/2" (90) 2008 Fo0n, 40A, 328, 2", 1 172" 1016 0
8A, 1/2",3/8", 114" 73 100A, 80A, 65A, 4", 3", 2 1/2" 170
50A | 25A, 20A, 15A, 10A, 1 1/4", 1", 3/4", 5/8" 38.1 80 8A 1/2". 38", /4" 70
40A, 324,21 1/2° (%) 25A, 20A, 154, 10A, 1", 3/4°" 180
8A, 1/2",3/8",1/4 _ 73 250A 50A. 40A, 32A 127.0 190
sop | 25A20A, 15, 1?A,1 1/4 1", 3/4",5/8 281 80 100 B0A 65A 00
50, fUA, 32A,2°,11/2 (90) BA /2", 38" 14 00
g/l/?/z" 3/8", 1/4" [18050] 300 |24 20A TA 10A, T, 3/4" 1524 |20
LR e 50, 40, 32A 220
gon | 25A 20A, T5A, 10A, 1 1/4°, 1", 3/4°, 5/8 505 92 100A 808 658 o
50A, 40A, 32A, 2°, 1 1/2" 102
65A,3",21/2" (110)
8A, 1/2",3/8", 1/4" 98
toon [2N208 198, TOA 1A, 17 347, 58" 65 o, 125A(100A, 80A, 65A, 50A) / 150A(125A, 100A, 80A
50A, 40A, 32A, 2°, 1 1/2" 15 , 80A, 65A, + 100A, 80A,
80A, 65A, 4" 3" 21/2" 125 [65A1)/200A(150A, 125A, 100A) Bevel end at large dia. side.
(Unit = mm)
TUBE SIZE (Inch Size)
oD1 0D2 S D oD1 0D2 S D
7238 /s 8A 54 1/2",3/8", 1/4", 8A 73
s 5/8", 10A 171 60 21/2" | 11/4", 1", 3/4", 5/8", 25A, 20A, 15A, 10A 38.1 80
2,308, 1/4,8A 60 2",11/2", 50A, 40A, 32A (90)
1 3/4",5/8", 15A, 10A S e 1/2",3/8", 1/4", 8A 73
1/2",3/8", 1/4", 8A 73 11/4", 1", 3/4", 5/8", 25A, 20A, 15A, 10A 80
11/4" 38.1 3" 38.1
1", 3/4", 5/8" 20A, 15A, 10A 80 2",11/2", 50A, 40A, 32A (90)
1/2",3/8", 1/4", 8A 73 21/2" (95)
11/2" 38.1
11/4",1",3/4", 5/8", 25A, 20A, 15A, 10A 80 1/2",3/8", 1/4", 8A 98
1/2",3/8", 1/4", 8A 73 | 111, 3047, 5/8", 25A, 20A, 15A, 10A 105
2" | 116", 1", 3/4",5/8", 25A, 20, 15A, 10A 38.1 80 i 2",11/2", 50A, 40A, 32A 85 s
11/2", 40A, 32A (90) 3",21/2", 80A, 65A (125)




O JOINT TEE
= % =
) o)
8 o 8
c c c c |
Male Type Female Type
(Unit=mm)
PIPE SIZE (A Size)
oD 8A 10A | 15A | 20A | 25A | 32A | 4OA | 50A | 65A | 80A | 100A | 125A | 150A | 200A
C 45 52 52 55 59 68 68 68 72 72 72 100 110 120
Female v 35 37 395 | 425 | 465 51 54 60 68 745 87 100 113 | 1385
Male v 45 47 495 | 525 | 565 61 b4 70 78 845 97 110 123 | 1485
TUBE SIZE (Inch Size)
oD 167 | 38" | /2" | 5/8" | 34" v | el 2 | 2120 3 4" 5 6"
C 43 45 45 52 52 55 59 68 68 72 72 72 90 100
Female v 315 | 335 35 365 38 42 455 48 55 615 68 81 9% 107
Male Vv L5 | 435 45 465 48 52 55.5 58 65 725 78 91 104 17
O JOINT MULTI-HEADER TEE
PRI B SN a_
S Y p— — 1 T |8
s — E S S S S E
D
(Unit=mm)
PIPE SIZE (A Size)
oD 8A 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A
Length at End E 23 29 31 34 42 46 49 60 68 745 87
Pitch S 125 145
2 245 285
Total Number 3 370 430
Length of
(D) Branches 4 495 575
5 620 720
Braneh Tube-End(V) 42 A A 47 50 54 57 63 7 77 90
Tube Height Female(V) 35 37 395 425 465 51 54 60 68 745 87
TUBE SIZE (Inch Size)
oD 14" | 3/8" | 12" | 5/8" | 3/4" 1" 146" | 1120 | 20 | 2120 | 3 4"
Length at End E 21 21 21 27 30 33 40 45 50 65 68 86
Pitch S 152.4
2 304.8
Total Number 3 457.2
Length of
(D) Branches 4 609.6
5 762.0
Branch Tube-End(V) 35 37 39 A bh 47 50 54 57 63 7 87
Tube Height Female(V) 315 | 335 35 365 38 42 455 48 55 615 68 81




UHP BEND FITTING JOINT FITTINGS

O JOINT REDUCER

o f\:L_,k T [T
° R=nl =30}
| =
D D
Male Type Female Type
(Unit = mm)
PIPE SIZE (A Size)

0D 8A 10A 15A 20A 25A

Female D 90 100 110 115 130

Male D 100 110 120 125 140

TUBE SIZE (Inch Size)

0D 3/8" 1/2" 5/8" 3/4" 1"
Female D 80 85 100 110 115
Male D 90 95 110 120 125

O JOINT CAP REDUCER

g g R
S S
) 5]
Male Type Female Type
(Unit=mm)
PIPE SIZE (A Size)
0D 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A | 125A | 150A | 200A
Cap Length S 19.1 25.4 25.4 38.1 38.1 38.1 38.1 38.1 50.8 63.5 76.2 88.9 101.6
Female D 48 55 55 68 68 68 68 68 81 94 107 120 133
Male D 58 65 65 78 78 78 78 78 91 104 17 130 143
TUBE SIZE (Inch Size)
0D 3/4" 1" 11/4" 11/2" 2" 21/2" S 4"
Cap Length S 19.1 25.4 38.1 38.1 38.1 38.1 38.1 63.5
Female D 48 55 68 68 68 68 68 94
Male D 58 65 78 78 78 78 78 104




O SPECIAL CLEAN SPOOL HEADER ASSEMBLY

SHDWC

N|<f NI NI
Ol O+~ O~
2~ Z|- o Z|- Q- Z|- Qo
Nl <5 Nl <5 Nl <5 Nlg 45Ax50L
2|® 88 2|2 818 2|2 8|8 2|® COMPRESSOR
36 ¢ g6 ‘ g6 ‘ g6
JE A v T +
H OF T T T i N
500A HEADER(SUS304AP)
U i i 7
32Ax50L ' ' 32Ax50L
DRAIN | | DRAIN
| 250A 2EA(SUS304) |
! 450x20T !
1 1
| |
= ———% p——_——"%




UHP BEND FITTING FLANGE CONNECTION

O RF/BLIND FLANGE

(Unit = mm)
PIPE SIZE (A Size)
JIS 10K
oD 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A 125A 150A 200A 250A 300A
D 90 95 100 125 135 140 55 175 185 210 250 280 330 400 445
T 12 12 14 14 16 16 16 18 18 18 20 22 22 24 24
E 4 4 4 4 4 4 4 4 8 8 8 8 12 12 16
F F12 F12 F12 F16 F16 F16 F16 F16 F16 F16 F20 F20 F20 F22 F22
JIS5K
oD 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A 125A 150A 200A 250A 300A
D 75 80 85 95 115 120 130 155 180 200 235 265 320 385 430
T 9 9 10 10 12 12 14 14 14 16 16 18 20 22 22
E 4 4 4 4 4 4 4 4 4 8 8 8 8 12 12
F F10 F10 F10 F10 F12 F12 F12 F12 F16 F16 F16 F16 F20 F20 F20
TUBE SIZE (INCH SIZE)
oD 3/4" 1" 11/4" 11/2" 2" 21/2 3" 4" & 6"
D 95 100 125 135 140 155 175 195 250 280
T 12 14 14 16 16 16 18 18 20 22
E 4 4 4 4 4 4 4 8 8 8
F F12 F12 F16 F16 F16 F16 F16 F16 F20 F20

© LAP JOINT

=

*1_1/?
< o
S S
D
(Unit = mm)
PIPE SIZE (A SIZE)
oD 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A | 125A | 150A | 200A | 250A | 300A
D 55) 55) 55) 55) 70 70 70 75 75 75 50 50 65 65 65
A JS10K | 46 51 56 67 76 81 96 116 126 151 182 212 262 324 368
JISBK 39 A 49 59 70 75 85 110 121 141 182 212 262 324 368
R 3 3 3 3 3 3 4 4 5 5 5 5 5 5 5
T 25 25 25 25 25 25 25 25 25 25 5 5 7 7 9
TUBE SIZE (INCH SIZE)
oD 3/4” 1 11/4” 11/2” 2" 21/2" 3" 4" i 6"
D 55) 55 55) 70 70 70 75 75 85 90
A 51 56 67 76 81 96 116 136 182 212
R 3 3 3 3 3 4 4 5 5 5
T 25 25 25 25 25 25 25 25 3 3




O TEFLON GASKET

SHDWC

e 3| ot
@) ] i
. eI
Az
(Thickness T=2mm, Unit = mm)
PIPE SIZE (A Size)
JIS 10K
D 10A 15A 20A 25A 32A 4OA 50A 65A 80A 100A | 125A | 150A | 200A | 250A | 300A
oD 53 58 63 T4 84 89 104 124 134 159 190 220 270 333 378
ID 18 22 28 35 43 49 61 77 90 115 141 167 218 270 321
JIS 5K
D 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A | 125A | 150A | 200A | 250A | 300A
oD 45 50 55 65 78 83 93 118 129 149 184 214 260 325 370
ID 18 22 28 35 43 49 61 77 90 115 141 167 218 270 321
TUBE SIZE (INCH SIZE)
D 3/4" 1" 11/4" 11/2" 2" 21/2 g 4" & 6"
oD 58 63 74 84 89 104 124 144 190 220
ID 19.5 26 325 38.5 515 A 77 102.5 128 153.5
O PIPE FLANGE
- E
- E
"‘ :
e
N S ® i
‘.!’l " -~ / =1
D
(Unit=mm)
PIPE SIZE (A Size )
oD 10A 15A 20A 25A 32A 40A 50A 65A 80A 100A 125A 150A 200A | 250A | 300A
D 100 100 100 100 100 100 100 100 100 100 200 200 200 200 200
B 90 95 100 125 135 140 155 175 185 210 250 280 330 400 445
E 4 4 4 4 4 4 4 4 8 8 8 8 12 12 16
F F12 F12 F12 F16 F16 F16 F16 F16 F16 F16 F20 F20 F20 F22 F22
TUBE SIZE (INCH SIZE)
0D 3/4" 1" 11/4" 11/2" 2" 21/2 3" 4" 5 6"
D 100 100 100 100 100 100 100 100 200 200
B 95 100 125 135 140 155 175 195 250 280
E 4 4 4 4 4 4 4 8 8 8
F F12 F12 F16 F16 F16 F16 F16 F16 F20 F20




UHP BEND FITTING COAXIAL FITTINGS

O COAXIAL ELBOW

D2 D1

/ e /|

>
@OD1 X T1
@0D2 X T2

D2

D1

Coaxial 90° Elbow Coaxial 45° Elbow

(Unit = mm)
TUBE SIZE / PIPE SIZE
INNER Wi X?/ZT 1"X1.247 2% | 10ax | 15ax | 20ax | 258 | 328%
SR axaT 38T T W T ijzxiest | 2 X 198X 19X 208X 290X 324
: X1 65T :
OUTER |2 XTT g | S8 XIT 1 10A Ty | 4snx 21/2°X | 20AX | 25AX | 32a% | 40AX | 50AX
TUBE | M2'X |'ss | B8°X | X |qour| sg | 20AXSS | 29AXDS | 2°XT65T |y per| Tss | s | 55 | 55 | 5S
1.24T 124 | 55

D1 0 | 40| 40 |40 4 | 40 | 40 40 46 W | 40 | 4 | 40 | 40 |
02 29 | 29| 36 |36] 36 | 3% | 3% 36 46 51 | 36 | 36 | 46 | 4 | 4
R %5 | 26| 28 |30 3 | 38 | 476 | 572 953 120 | 476 | 572 | 762 | 953 | 1143
B 9 | 95 | 106 |106| 111 | 114 | 124 134 188 217 | 124 | 134 | 163 | 182 | 207
c 80 |80 | 8 |8 | 9 | 92| 9 100 132 67 | 9 | 100 | 118 | 126 | 140

© COAXIAL EQUAL TEE

@0.D2 X T2(Outer)
/ ©0.D1 X T1(Inner)
NDZ o i
/ | >
D1 c2 c2 D1 EE
c1 1 - g
i
(Unit =mm)
TUBE SIZE / PIPE SIZE
INNER vzxar X?/éﬂ 1"X1.241 2% [ 10a% | 154X | 20aX | 254X | 32AX
TUBE 16" X1T 3/8"X1T i T T 112x1sT | S8 LT et e | s | e
: X1 .65T :
ouTeR 25T o OB XIT 1y onx 3/ x | 1% 21/2°X | 20AX | 25AX | 32AX | 40AX | 50AX
TUBE 11/54%( 55 51’/34%( 55 | 1247 | 55 | 20AXOSS | 25AXSS | 2°XT.65T | 7y ier | 55 | 5 | 55 | 55 | 58
D1 0 | 40| 40 0 | 40 | 40 40 40 4b 4 | 40 | w0 | 40 | 40 | 4
D2 29 |29 3 3% | 36 | 36 36 36 46 51 3% | 36 | 46 | 46 | 46
C1,V1 8 | & 8 8 | 2 | » 105 108 123 136 | 95 [ 99 | 114 | 117 | 129
C2,V2 02 || w 9 | 52 | s 65 68 77 90 | 55 | 59 | % | 77| &




O COAXIAL REDUCING TEE

©0.D2 X T2(Outer)
©0.D1 X T1(Inner)

—
V2
\al

|_co c2 | E 3
ci ci - %
i
(Unit =mm)
TUBE SIZE / PIPE SIZE
Normal Tube Size
Inner Tube | Outer Tube
INNER TUBE OUTER TUBE
Normal Tube Size Branch Tube Size Normal Tube Size Branch Tube Size C1 V1 C2 V2
3/8" 1/4" 5/8", 10A 8A, 1/2" 87 84 47 A
1/4" 8A, 1/2" 87 84 47 /A
1/2" 3/4", 15A
3/8" 10A, 5/8" 92 92 52 52
1/4" 8A, 1/2" 87 87 47 47
3/4" 1", 20A
3/8%,1/2" 10A, 5/8", 15A, 3/4" 95 95 55 55
1/4" 8A, 1/2" 87 90 47 50
1 11/4", 25A
3/8",1/2",10A, 3/4", 15A 10A, 5/8", 15A, 3/4", 20A, 1", 25A 99 99 59 59
1/4" 8A, 1/2" 103 | 97 57 57
11/2" 3/8",1/2", 10A, 3/4", 15A, 1" 2" 10A,5/8", 15A, 3/4", 20A, 1", 25A, 1 1/4" 114 | 105 | 68 65
20A, 25A 32A, 40A 123 | 117 | 77 77
1/4" 8A, 1/2" 107 | 103 | 61 63
” 3/8",1/2",10A, 3/4", 15A, 1 o 10A, 5/8", 15A, 3/4", 20A, 1", 25A, 1 1/4* 18 | 11| 72 71
20A, 25A 32A, 40A, 2", 50A 136 | 123 | 90 83
11/2",32A 32A, 40A, 2", 50A 136 | 129 | 90 83
1/4" 8A, 1/2" 87 87 47 47
10A 20A
3/8",1/2" 10A, 5/8", 15A, 3/4" 95 95 55 55
/4" 8A, 1/2" 87 90 47 50
15A 25A
3/8",1/2",10A, 3/4" 10A, 5/8", 15A, 3/4", 20A, 1" 99 99 59 59
1/4" 8A, 1/2" 97 94 57 54
20A 32A
3/8",1/2",10A, 3/4", 15A, 1" 10A, 5/8", 15A, 3/4", 20A, 1", 25A, 1 1/4" 108 | 102 | 68 62
/4" 8A, 1/2" 97 97 57 57
25A 3/8",1/2", 10A, 3/4", 15A, 1" 40A 10A, 5/8", 15A, 3/4", 20A, 1", 25A, 1 1/4" 108 | 105 | 68 65
20A 32A M7 M7 | 77 77
/4" 8A, 1/2" 103 | 103 | 57 63
32A 3/8",1/2",10A, 3/4", 15A, 1" 50A 10A,5/8", 15A, 3/4", 20A, 1", 25A, 1 1/4" M4 | 111 | 68 71
20A, 25A 32A, 40A 129 | 123 | 83 83




UHP BEND FITTING COAXIAL FITTINGS

O COAXIAL REDUCER

20.01

(Unit = mm)
TUBE SIZE / PIPE SIZE
INNER TUBE OUTER TUBE
Large Large
End(@0D1) Small End(@0D2) End(@0D1) Small End(@0D2)
1/2" 3/8", (1/4")
/4" 1/8"
/ [1/8°] 8A 112, 308" 1/4"
5/8" 1/2", 8A
3/8" /4"
/ [1/477 10A 1/2", 8A
3/4" 5/8",1/2" 10A, (8A)
1/2" 3/8" [1/4"
/ /8 11/4°] 15A 5/8",1/2" 10A, (8A)
20A 15A, 10A, 8A, 3/4",1/2", 20A
3/4" 1/2" [3/8", 1/4" 10A
/ /2" 138"/ ] 1" 3/4",(5/8"),1/2", 15A, (10A~8A)
11/46" 1", (3/4", 20A), (5/8"~1/2", 15A~8A
1" 3/4",1/27,13/8", 1/4”, 15A](10A) L 1 ). 1581/ " . ) .
25A 25A, 20A, 15A, 10A, 8A, 17, 3/4",1/2
11/2" 1", [3/4", 25A1(1/2"~1/4", 20A, 10A) 2" (11/4"), 1", (40A), (3/4"~1/2", 32A~8A)
2" 11/2",1", (3/4"~1/4", 32A~10A) 21/2" 2", 11/4" 504, (1"~1/2", 40A~8A)
10A [1/2",3/8",1/4"] 20A 15A, [10A, 8A, 3/4", 1/2"]
15A [10A, 3/4",1/2",3/8", 1/4"] 25A 20A, 15A, [10A, 8A, 3/4",1/2"]
20A 15A, [10A, 1", 3/4" /2", 3/8", 1/4"] 32A 25A, 20A, 15A, [1 1/4™1 (10A~8A, 1"~1/2")
25A 20A, 15A, [10A, 1", 3/4" 1/2",3/8", 1/4"] LOA 32A, 25A, 20A, 15A, (10A~8A, 1 1/4"~1/2")
32A 25A, 20A, 15A, [11/2"1(10A, 1", 3/4",1/2" 3/8" 1/4") 50A 40A, 32A, 25A, 20A, [2"] (15A~8A, 1 1/4"~1/2")
O STOP SPACER
Outer tube
H Inner tube
, . ) -
§ . \ 4 7
I B &
\w/ :
8 a
o o
Q IS
\[ TIG Welding Parts
(Unit = mm)
TUBE SIZE / PIPE SIZE
INNER vzxar X?/Z'T 1"X1.241 2"X | 10AX | 15AX | 20AX | 25AX | 32AX
TUBE 14" X1T 3/8°X1T : i 112065 | S0 e | e | as | e | s
1/2" X 1.24T 1"X1.65T
65T
1/2" X1T 5/8" X 1T | 10A 21/2"
OUTER - 8AX - 3/4" X | 15AX . 20AX | 25AX | 32AX | 40AX | 50AX
TUBE | V2'X | 55 | 58"X | X your | 5g | 20AXDS | 29AXSS | 2X65T | X | Mo | Tes | 5 | 5s | sS
1.24T 1.24T 55 1.65T
H 9 9 9 9 9 9 12 12 12 12 12 12 12 12 12




SHDWC
O COAXIAL HALF TUBE
D
~
o
(@]
Q
(Unit = mm)
TUBE SIZE/PIPE SIZE
INNER vz X?/ZT 1"X1.247 2% | 10a | 15A | 20a | 254 | 32
TUBE Ceaal Sy . yEX1 | TV/ZX1.65T| 4 o7 | x55 | X5 | X55 | X55 | X55
12" X 1.24T 1"X1.65T
65T
oUTER |22 gpy ESBXTTE x| x| 15mx 2112\ g0n | 25a | 324 | 40 | 50
TUBE | V2'X | 5g | S8°X | ‘55| q47 | sg | 20AXSS | 25AX5S | 2X1.65T | X | yoe | x5s | x5S | X5 | X55
1.24T 1.24T 1.65T
127X 1588 X 272 | 340 | 427 | 486 | 605
100 [138x| 100 [173X|19.05X | 217X | 272X | 340X 635X | 214 | 9D | 4al | boo | 60
ey 120 120 | 124 | 165 | 165 165 | 208X165 | e X p X X o X X
127X | 1. 15.88X | 1. : : : : 09 | 165 | 1.65 | 1.65 | 1.65 | 1.65
124 124
O COAXIAL OVER TUBE
D N D
a» l 1 -
f —
o o ‘
@ 8 w 8 oD1
1D
TYPE | TYPE ||
-TYPE | (Unit=mm)
TUBE SIZE/PIPE SIZE
INNER vzxar X?/QAT I"X1.241 2°X | 10aX | 15A% | 20AX | 254X | 324 %
B 1V XAT 3/8°X1T : Y 1 1121657 2o e | e | ae | e | e
12" X 1.24T 1"X1.65T
65T
oUTER |22 T gp e EBXTTE x| 347 x 2112 oonx | 258 % | 324 | 40aX | 508X
TuBe | V2% | se | BBX | e |gur | 19AX5S| 20aX5S | 25AX5S | 2'X 15T | X [“pt |t e SRt P
1.24T 1.24T 1.65T
150X | 165.X| 185X | 200X [220Xx]| 254%
ODXT | 405 | 125 | 120 | 125|135 | 170 Over Tube TYPE 1
-TYPE Il
TUBE SIZE/PIPE SIZE
NormalTube Size | 172" | 5/8" | a/&" | 1" [11a [ 1122 20 [212°] ea [ 10a | 158 | 208 | 254 | 324 [ 40 | 50
D1 1588 | 19.05 | 254 | 318 | 381 | 427 | 605 | 762 | 173 | 217 | 254 | 318 | 381 | 486 | 605 | 763
ID 130 | 162 | 193 | 257 | 321 | 384 | 511 | 638 | 141 | 176 | 22 | 275 [ 343 | 43 | 489 | 608
D 100 | 100 | 100 | 100 [ 100 | 112 | 112 | 122 [ 100 | 100 [ 100 | 100 | 100 | 112 [ 112 | 112
T 10 | 124 | 165 | 165 | 124 | 165 | 165 | 165 | 10 | 124 | 124 | 165 | 165 | 165 | 165 | 1.5




DWC MANUFACTURING PROCESS

DWC MANUFACTURING PROCESS

O PROCESS |

Repeat
@
@
(©) | E 1 K 1 E 1 E 1 £ 1
@
®
Receiving Material Forming Machining End Mechanical
(Cold Formed) Polishin
Cutting Heat Bright Annealing (BA, EP%J
Treatment (if necessary)
@ Elbow
@ Cap
® Reduce‘zr DEGREASING
@ Lap Joint

® Coaxial Elbow

Packing Class 10

Cleanliness Level Check

Oil Density measurement

Eluant ion Check (Liquid Resistivity Measurement) EP Treatment
Eluant ion Check (lon Chromatography analysis)

EP
Cleaning
| | T T
AP r o) T T ' |
Warm DI Water Laser Marking
Cleaning

With Ultrasonic

Appearance and Size Check
Inner Surface Roughness Level Check




SHDWC

O PROCESS |1

Forming Heat Treatment Welding
(Cold Formed)

@
A ) & w1 = =
@ |
T
T T T T T T
Receiving Material Machining End Bright Annealing Inner Surface Bead Treatment
) ] (if necessary) Mechanical Polishing
Cutting Extrusion Process Degreasing (BA, EP)
(Cold Formed)
@ Pipe Flange
@ Joint Reducer
® Cap Reducer, Joint Cap DEGREASING
@ Tee, Joint Tee, Multi Header Tee,
Coaxial Tee

Packing Class 10

Cleanliness Level Check

Eluant ion Check (Liquid Resistivity Measurement)
Eluant ion Check (lon Chromatography analysis)
Oil Density measurement

EP
Laser Marking Treatment

EP 1 1 1
MP = [ S [ & [ [ ] m

_—\ _—\ -_— _— _—

r _
T T T
AP I Cleaning
Warm DI Water Cleaning Welded Part Microscope inspection
With Ultrasonic Helium Leakage Test

Pressure and Airtightness test

Appearance and Size Check
Inner Surface Roughness Level Check

» He Leak Ditector

-

» Metal Microscope

» 3Dimension Tester  » SEM » Hardness Tester » Dew-point » Oil Contents Tester » Direct Projector

(3)



TECHNICAL DATA

TECHNICAL DATA

O Example of Inner Surface Roughness

DWC-EP 90° ELBOW SUS 316L 25Ax5S

DWC-EP EQUAL TEE SUS 316L 25Ax5S

@ Straight End

A AN AN N

@ Inside of Bend

N M AA N A

© Outside of Bend

AMAAAAN A AN

© Corner Radius

\/\/"W\N—v

® Welded Section

AN AN~

© Straight part in Pipe

AW\_J""""NA

@ Straight partin Branch pipe

MM.\,.:—

Roughness

Cut Off
Tilt Cor
Length
V-Mag
H-Mag
T-Speed
Polarity
Ra

Ry

Roughness

Cut Off
Tilt Cor
Length

Polarity

Ra
Ry

Roughness

Cut Off
Tilt Cor

Polarity

Ra
Ry

Roughness

Cut Off
Tilt Cor
Length
V-Mag
H-Mag
T-Speed
Polarity
Ra

Ry

Roughness

Cut Off
Tilt Cor
Length
V-Mag

Roughness

Cut Off
Tilt Cor
Length
V-Mag
H-Mag
T-Speed
Polarity
Ra

Ry

Roughness

Cut Off
Tilt Cor
Length
V-Mag

0.25mm
CURVE-ML
1.25mm
20000

50
0.3mm/s
Positive

1.2pinch
8.3pinch

0.25mm
CURVE-ML
1.25mm
20000

50
0.3mm/s
Positive

1.6pinch
8.7pinch

0.3mm/s
Positive

1.6pinch
9.1pinch

0.25mm
CURVE-ML
1.25mm
20000

50

0.3mm/s
Positive

1.6pinch
10.6pinch

0.3mm/s
Positive

2.0pinch
9.8pinch

0.25mm
CURVE-ML
1.25mm
20000

50

0.3mm/s
Positive

1.6pinch
9.8pinch

0.25mm
CURVE-ML
1.25mm
20000

50

0.3mm/s
Positive

2.0pinch
9.4pinch



SHDWC

INSPECTION

1. SURFACE ROUGHNESS

Internal
ITEM Ra Ry External(Ra) Length : 4~T6mm
EP BA EP BA Cutoff : 0.8mm
PIPE & TUBE 0.05~0.5
FITTINGS <10pinch <20inch <0.7pm <25pm <30inch
2.SEM

BA Tube Surface x 300

BA Tube Surface x 1000

EP Tube x 1000

3. AES
Oxide Carbon Layer | Cr/Fe Ratio at - .
Element Thickness Thickness 10 Ang Carbon sulfur Phosphorus Silicon Nitrogen
Atomic >20A <10A <1 <30 <1 <2 <15 <2
Percentage
4. XPS
Element Cr/Fe Ratio CrO/Fe0 Ratio
Result >2 >3

5. INSPECTION EQUIPMENT

» He Leak Tester

» Partical Contour Tester

» Pressure Leak Tester

» Roughness Tester




DONG WON HI-TECH

WELD BEVEL END MANUFACTURE FORM

AUTOMATIC WELDING MANUAL WELDING
L L 28,
FORM ——— T
8 & a =
wEoONO | | 8 8 8 R

ELBOW (LONG/SHORT) 8A-100A - 125A~600A -
EQUAL TEE(LONG/SHORT) 8A-65A 8A-100A 125A~600A -

REDUCING TEE 8A-100A - - 125A~600A
CAP - 15A~100A 125A~600A -
CAP REDUCER 15A~32A 40A-100A 125A~600A -
CONCENTRIC REDUCER 15A~100A - 125A~600A -
ECCENTRIC REDUCER 15A~100A - 125A~600A -

* WELD BEVEL END MANUFACTURE FORM is described by Standard of mother pipe.

INTERNATIONAL SURFACE FINISH STANDARD

Rmax (Z|CH &£0| =) Ra (T# =0| =) Rms (108 EZ ==
Micro-meter Micro-meter Micro-inch Micro-meter Micro-inch

0.3 0.06 2.5 0.05 1.9
0.6 0.10 3.9 0.09 35
0.9 0.14 53 0.13 5.0
12 0.21 8.3 0.19 7.4
1.4 0.25 10.0 0.24 9.8
1.6 0.30 11.8 0.30 11.9
1.8 0.35 13.8 0.35 14.0
2.0 0.40 15.7 0.41 16.0
2.2 0.44 17.6 0.46 18.0
2.4 0.49 19.2 0.51 20.0
2.6 0.53 20.8 0.58 23.0
2.8 0.58 227 0.64 25.0
3.0 0.63 24.6 0.67 265
35 0.71 27.8 0.77 32.0
4.0 0.80 314 0.96 38.0
4.5 0.90 35.2 1.07 42

5.0 0.99 38.8 1.24 48

6.0 1.2 47.2 1.40 55

7.0 1.4 55.1 1.65 65

8.0 1.6 63 1.91 75

9.0 1.8 71 2.14 83

10 2.0 79 2.51 91

15 3.2 126 3.20 130
20 Lb 173 445 175
30 7.4 292 6.70 260

* Conversion : 1ym =39.37 pinch & 1 pinch = 0.0254 pm



SHDWC
(Unit = mm)
Normal Size
Products Item 8A~10A 15A~65A 80A~200A
1/6"~1/2 250A~300A
1/2ll~3/4ll 1 Il~3ll 4II~6II
Outside Diameter at End (OD) +0.1mm 1%
) . Wall Thickness at End (T) Either Bigger + 0.2mm or + 10%
Pipe & Tube Fitting
Multi Tee (J-Tee) . .
Straight End Length (L) + Not Specified
Thinning Length (J) + Not Specified
Elbows Bend Radius (R) +0.8mm +1.6mm +3.2mm
Elbow, Tee, J-Tee
Multi-Tee (J-Tee) Center to End (A-B-C-D) +0.8mm +1.6mm +3.2mm
Reducer
Clean Lap
Pipe Flange Length (FF FP) +0.8mm +1.6mm +3.2mm
Blind
Cap Back to End (E, BM) +0.8mm +3.2mm
Reducer
Cap Reducer Over all Length (H, Q) +0.8mm +1.6mm +3.2mm
Pipe size(joint)
Thickness of Lap (t) £5mm -0
Clean Lap
Lap Joint .
Diameter of Lap (G) +1.6mm +0-1.6mm
Length of End (EL) £1.6mm
Multi-Tee (J-Tee) Branch Pitch (P) +1.6mm £3.2mm
Total Length (L) +5mm -0

O He Detector Leak Test

(Applied to Clean Fittings and Joints)
Measuring instrument : ALCATEL

Detection sensitivity : 1x10" Torr.1/s

O Pressure / Airtightness Test

(Application for Welded Products)
Pressure Test : 1MPa(10kg/cm?)
Airtightness Test : 0.7MPa(7kg/cm?)

O Particle Counter Test

(Customer Requirements)
Measuring instrument : MET ONE

Detection sensitivity : 0.0Tum



DONG WON HI-TECH

©) BHEH|/CIAZ|0] TaE HiZHH GRADE & 28

AP (Annealing & Pickling)

MP (Mechanical Polishing)

o M (B P

7| A} (HHREREE)

A 71380 2=E =, M3t EX2ZNM
SES Mot ojuf LrliE Mt AAU HA H
BEEX2IE A MEHOR 01R2[610] HES2

Saole ME

AP ES BARIES AL S 0I83t 71A 7132
Safl BYIZ tfn o HiE

LHH ZZARE (SEM)

il

HH X Ra = 40~120uinch Ra = 10~100uinch
Particle $=2F 0.3um 10 0|5}/ CFM 0.1um 5 0|5}/ CFM
=3k < 0.1mg/ft? < 0.01mg/ft?
2zt e Y e FEE=34 E92Y
HizxH| /LCD 2 CDA - GN2 CDA - GN2 - Pure Buk—Gas
st = BA (Bright Annealing) EP (Electro Polishing)
3B (LrEAELE) HsHHOL (BAREREE)
2R 7t50| ARE =, H2(EX2 = 7 |ste HESZ 0|83t HOMHC R, 7TI8&
H|= g }

ERZ| A| Y= Mep A US
SIS Mo A MIES EAISH
o= B Aof

(BA E= MP MIB)E = - IS S22 5104

o3 BH0IAS 34852 olgs
HHET - PHUE - LAY 53 SUATIS o

LH™ ZZIALZI (SEM)

HH X Ra = 10~20uinch / Rmax=5.0um Ra = 5~10uinch / Rmax = 0.7um
Particle $=2F 0.1um O 7H / CFM 0.1um O 7H / CFT
SE s < 0.01mg/ft? < 0.01mg/ft?
Q2 SO5} SuHAO| I TpEH

0 HAE=O| A0 22 B H

Hizx]| /LCD 8=

Special Gas - Chemical Gas




WELDED TUBE VS SEAMLESS TUBES| H|x
O Weled Tube & Seamless Tube?| H29|
Az =8 o] e
> TUbC(ZIEIE RIS S0 2001, SUBA Rol £ £3 RoIZ 0/8 ZTIZ)S 43S o
Welded Tube S0 o3} RIS of2uf ZE olnfEic olsh
> W2 B3| OISOHS ekst0 B 20| ORI, ZIA RolS MK APueS) olgstol |
Seamiess Tube ZZpie Bls Ho= 0jSul} gl e olnfsict OIS Bt= e

O Welded Tube?} Seamless Tube?l| ZHtA

Tube 7 ] =

1. SeamlessOi| H|aH A§AH40] 0H ZCt. 1. 28 0|20 £2/2] ZX!0| Seamlessoll HISH 1 £Z0| KLk,

Weled Tube 2. SeamlessO| H|5H EX} 727+ &iCt, 2. 87 ol20 £2|o| HHEZJ} SeamlessOfl 1 20| R}
3. 30| 510 Seamlessoll HIsH & Lead TimeO| AT, 3. 8TE Leak 2B W20 S& Check £&0| &Lt
4, SeamlessOi| H|H M= Cost7t STt
1. 22X 02 X0 |CHWelded Tubeol HIsH). 1. AHARAIO| Welded TubeOl| HISH $4X5| WL},

Seamiess Tubel| 2 Ol207} 47| =20l Leako| I&A0| &iCt, 2. Welded TubeO]| H|aH Z=7| AH| EX{t27t 3t
3. W7o = Qlsl| MAIXMOR iR EHE &2 + UCt | 3. 30| SEGH0 Mit Lead TimeO| ZLCt.
4. WeldedO| H|sH M= Cost7t =Lt

a IZTX] AKX
O Welded BA Tube %! Seamless BA Tube?| Z&! £ZF H|w
E=sSte chel Welded BA Tube Seamless BA Tube Hl
o 1} © 1t
(OD Polishing) (OD Polishing)
Heat Treatment Fumace BA(Bright Annealing) BA(Bright Annealing) Sx|2|
Eddy Current Eddy Current .
Leak Test ASTM A450 (Qr=ErA (QF2ErA 100% Sampling
. 40 Ra 0[5} 15 Ra 0[5} T, Welded Tube2| S
Roughness y )
(Actual 15 ~ 25Ra) (Actual 10 ~ 15Ra) Welded Line2 2|
Cleaning - DWC BA Process DWC BA Process UPW Process
Particle EA/CF 0.1pm =2} Particle 5ea O[5t 0.1pm 0|4t Particle 5ea O[5t Particle tester
BA Grade BA Grade
i i — St A&
Visual Inpection (DWC BtE7i=) (DWC BH=74) Ste742
Mechanical Properties - JS G 3459 JS G 3459 QY os, dilg
Pe KS D 3576 KS D 3576 2z, HEAR S

sieidE U _ JiS G 3459 JIS G 3459 stetdE
Dimension4} KS D 3576 KS D 3576 AL =S

SotX|2t Welded BA Tube2| 42 87 &2t

LU 3R Mechanical Properties, EHAEK, Visual 52 Seamless2t

Welded Tube2| £H&{0|2}

5 A Ol
gade

S LI
Fd

OISt A
SLE +E

0l20 229| Leak 2= 100% sampling Eddy Current Test2 X352 2 2% E50| 7Hs35ICt

Welded Tube2} Seamless Tubel| EEH X0 Inner Surface2| Roughnessit0|Ct, &, Seamless?| AL HH=2 &= Cold DrawingOf| 0[&f Z==7140] 7t
2t Skin Pass2 A0| OFF2|=|7| 20l Atidoz 2 ZeIiM0| 0|R0X|X| 24=Lt 3], Welded
lineQ| AL S& =& Ml 2 FXI=)7| 20| == 20| £7+s5ICh Tk ' HZESkin PassZ 215K Bead #0|= Control0| 7FsaHct. 1 2/0i| Cleaning
o= F& H30| 7ksoich
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PRODUCTS SELECTION GUIDE

SHDWC

Bellows Valve

Bend Fitting

Cylinder Connector

S\ g
)2

\§ \
N o
i - f\ -~

Welded Check Valve

Tube Fitting

PTFE Tube & Fitting

Ultra High Purity Gas Filter

“@)
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#57, Galcheon-gil, Hyangnam-eup, Hwaseong-si,
c of Korea

OL- -9/0




