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General Information
Types of Tubing

Instrumentation Tubing

Available in TMP series and TCT series.

TMP series seamless straight-length tubing, internal surface pickled, bright annealed, external surface machined finished.

TCT series seamless coiled tubing, internal surface bright annealed, external surface machined finished.

Materials: stainless steel, duplex stainless steel or nickel-based alloy. Enhanced-316/316L available: within the range as defined
by ASTM A269, Ni, Cr and Mo contents are controlled closer to the maximum value and Nieq=28.5%.

Sizes: TMP series: 1/16" to 2", 2 mm to 50 mm. TCT series: 1/32" to 1/2", 0.8 mm to 12 mm.

Standard length: TMP series: 40 in, 80 in, 10 ft, 20 ft, 1 m, 2 m, 3 m and 6 m. TCT series: 180 ft to 7218 ft, 60 m to 2108 m.

Customized length as per customer requirement is also available

High Purity Tubing
Available in TBA, TEP, PEP and TCA series.
TBA series seamless straight-length tubing, bright annealed, internal surface roughness of Ra 20 pin. (0.51 pm) max;
ultrasonically cleaned and purged and dried; suitable for high purity gas systems.
TEP and PEP series seamless straight-length tubing, electropolished internal surface roughness of Ra 10 pin. (0.25 ym) max.;
ultrasonically cleaned in clean room and purged with filtered hot nitrogen; suitable for ultra high purity systems.
TCA series coaxial tubing and fittings, electropolished internal surface of inner tube with roughness of Ra 10 pin. (0.25 pm)
max; ultrasonically cleaning, purged with filtered hot nitrogen, dried and assembled in clean room.
Materials: TBA, PEP Series: 316L. TEP Series: 316L, 316L VAR
TCA Series: inner tube: 316L, 316L VAR, outer tube: 316L, 304L
Sizes: TBA, TEP, PEP Series: 1/8" to 2 1/2 ", 6A to 50A. TCA Series: inner tube: 1/4"-2", outer tube: 1/2"-2 1/2"
Standard length: 20 ft, 2m, 3 m, 4 m and 6 m.

Medium and High Pressure Tubing
Available in T15A, T20D, T20M and T60H series.
T15A series tubing, seamless in straight lengths, annealed, with working pressure up to 15,000 psig (1034 bar).
T20D series tubing, seamless in straight lengths, 1/8-hard, with working pressure up to 20,000 psig (1379 bar).
T20M series medium pressure tubing, seamless in straight lengths, cold-drawn and full hard, with working pressure up to
20,000 psig (1379 bar), for coned and threaded connections.
T60H series high pressure tubing, seamless in straight lengths, cold-drawn and full hard, with working pressure up to
60,000 psig (4137 bar), for coned and threaded connections.
Materials: 316/316L stainless steel, enhanced-316/316L.
Sizes: T15A series: 1/8", 1/4", 3/8", 1/2", 3/4" and 1"
T20D series: 1/4", 3/8", 1/2", 3/4" and 1"
T20M series: 1/4", 3/8", 9/16", 3/4", 1" and 1 1/2"
T60H series: 1/4", 3/8"and 9/16"
Standard length:
T15A, T20D series: 40 in, 80 in, 10 ft, 20 ft, 1 m, 2 m, 3 m and 6 m, customized length as per customer requirement is also available.
T20M, T60H series: 40 in, 80 in, 10 ft, 20 ft, 1 m, 2 m, 3 m and 6 m, straight-length tubing and coned and threaded nipples in
custom length are also available.

Jacketed Tubing

TJT series jacketed tubing, seamless, corrosion and abrasion resistant, available in straight lengths or coils.
Materials: stainless steel or copper.

Tubing sizes: 1/4" to 1 1/4", 6 mm to 32 mm.

Standard length: 20 ft and 6 m in straight lengths, 130 ft to 6560 ft or 40 m to 1600 m in coils.

Insulated Tubing

TIT series insulated tubing, seamless, thermal insulating, corrosion and abrasion resistant, supplied in coils.
Materials: stainless steel or copper.

Tubing sizes: 1/4" to 1 1/4", 6 mm to 32 mm.

Standard length: 20 ft and 6 m in straight lengths, 130 ft to 1640 ft or 40 m to 500 m in coils.

FITOK
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Heat Trace Tubing

TST series steam trace tubing, seamless, maintains process temperature 50°F to 200°F (10°C to 93°C) and 200°F to 355°F

(93°C to 179°C), light heat trace and heavy heat trace available, supplied in coils.

Materials: stainless steel or copper

Tubing sizes: 1/4" to 1/2", 6 mm to 14 mm.
Standard length: 20 ft and 6 m in straight lengths, 130 ft to 1312 ft or 40 m to 400 m in coils.

Materials
Materials Series | TMP | TCT | TBA | TEP | PEP | TCA | T15A | T20D | T20M | T60H | TJT TIT TST
316/316L v N N N J J J J
Enhanced-316/316L
(higherncfrli\lcieand Mo content)| v N v N, N,
316L J | v J
Stainless| 346 (jis standard) J
Steel
316L VAR J v
304/304L J J
6Mo (531254) N
Duplex 2205 J
Stainless
Steel 2507 J
400 J
20 J
Nickel 600 J
-Based
Alloy 625 J
825 J
c-276 J
Copper C12200 v v J J J

Notes: 1. ¥ means materials are provided as standard.
2. Materials not marked with standard comply with ASTM standard.
3. Other materials are available subject to confirmation from FITOK.

Match of Tubing and Fittings

v Recommended application

O Applicable but not optimal

[J Limited application subject to confirmation from FITOK

Heat Series| TMP | TCT | TBA | TEP | PEP | TCA |T15A | T20D | T20M|T60H| TJT | TIT | TST
Hardness —Treatment Annealed q8, | Hard Annealed
: < < < | = <

Connection 80 HRB 90 HRB 26 HRC98 HRB 80 HRB
6D Series Tube Fittings N N O O X X O X X X N N N
6S Series Single-Ferrule Tube Fittings | J O O X X O X X X J J J
37° Flared Fittings O O O O X X X X X X O O O
Orbital Welding O O N N N N, O X X X O O O
15S Series Single-Ferrule Tube Fittings| [ Il [l O X X J X X X O [l [l
20D Series Tube Fittings o|lo|lo|lOo| x| x| v v |09 x| OO0
20M Series Medium Pressure Fittings | X X X X X X X X N, O X X X
60H Series High Pressure Fittings X X X X X X X X N X X X

@ Contact FITOK Group for installation methods of 20D series tube fittings with 20M series tubing.

Working Pressure

X Not applicable

Working pressures are calculated based on ASME B31.3. To determine working pressures at elevated temperatures, multiply the
working pressures at ambient temperature by the elevated temperature factors.
For more details, refer to applicable sections below.

FITOK
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Chemical Analysis
Eddy Current Test
Pressure Test
Hardness Test
Tensile Test
Flaring Test
Corrosion Test

Grain Size Analysis

© O O O 0O © 0 0 O

Surface Roughness

Measurement

©

Particle Test

©

Moisture Test

©O Scanning Electron
Microscope (SEM)

O Auger Electron

Spectroscopy (AES)

O X-Ray Photoelectron
Spectroscopy (ESCA or XPS)

Packaging

Seamless Straight-Length Tubing

Tubing ends polyethylene capped; tubing bulk packed in cardboard box,
cardboard tubes or wooden cases.

However, in between the two processes, TBA series tubing should be
additionally packed in a single polyethylene bag, and TEP series tubing
in double polyethylene bags.

Seamless Coiled Tubing

Two kinds of packaging methods:

Tubing ends polyethylene capped; tubing packed in coils and wrapped with
a polyethylene film.

Tubing ends polyethylene capped; tubing packed in coils on wooden reel
and firmly anchored by a polyethylene plate.

The first packaging method is standard, if packaging with wooden reel is
needed, please contact FITOK Group or our authorized distributors.

www.solutecmandiri.com
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Instrumentation Tubing
TMP Series

Features

O Materials: stainless steel, duplex stainless steel or nickel-based alloy
O Sizes: 1/16" to 2" and 2 mm to 50 mm

O Working temperature: -325°F to 1000°F (-198°C to 537°C)

O Pickled, or bright annealed or cold worked followed by bright
annealing, machined finished external surface

For use with FITOK 6D series tube fittings, 4:1 safety factor for

©)

the tubing and connection part of fitting and tubing

© Marked with brand, material grade, standard, specification and
heat number

© Standard length: 40 in, 80 in, 10 ft, 20 ft, 1 m, 2 m, 3 mand 6 m

Customized length as per customer requirement is also available

Materials

Composition Mechanical Properties

ASTM FITOK 2
UNS Grade ] - .
Yield | Tensile i
R LR [P I C Cr Ni Mo Others | Strength | Strength EIongatnon Hardness

MPa |~ MPa %

5533166%03/@ 316/316L SS <0.035® 16-18 10-14 2.0-3.0

Enhanced- R
%3160/, Enhanced A269 | SH | <003 | 17-18 | 1214 | 2630 >205 | >515 | =35 | <80 HRB
€)

5533%1%(;/@ 304/304L sS4 <0.035 | 18-20 8-11 - -

S31254 6Mo A269 S12 <0.02 {19.5-20.5|17.5-18.5| 6.0-6.5 =310 =675 =35 | <96 HRB

$31803 2205 A789 D5 <0.03 | 21-23 | 4565 | 2535 =450 | =620 =25 | <30 HRC

$32750°| 2507 A789 D7 <0.03 | 24-26 6-8 3.0-50 | Cu N =550 =800 =15 | <32 HRC

Alloy

N04400” 200 | B165 M <030 | - >63 - |cu28-34| =195 | =480 | =35 |<75HRB
N08020 A;'gy B729 | A20 | <007 | 19-21 | 32-38 | 2.0-3.0 C“'T;\'b' >240 | =550 | =30 |<95HRB
N06600 AG'(')%V B167 INC | <0.15| 1417 | =72 - Cu | =205 | =550 | >35 |<92HRB
NO6625 | oY | Basa | A65 | <010 | 2023 | >58 | 80100 CbTa| >414 | >827 = >30 | <25HRC
N08825 AS"Z%V B423 | A85 | <005 |19.5-235| 3846 | 2535 | Cu Ti | =241 | =586 | =30 |<201HV
N10276% CA'Z'% B622 HC <0.01 [145-165| BAL |15.0-17.0] W >283 | =690 | =40 |<100 HRB

® Materials are compliant with NACE MR0175 by default. For additional requirements, please contact FITOK.

@ Enhanced-316/316L complying with GB50516-2021 Technical Code for Hydrogen Fuelling Station is available, in which Nieq is not less than 28.5%.
Contact FITOK Group for more information.

@ The carbon content of tubing with outside diameter smaller than 1/2" or wall thickness smaller than 0.049" is allowed up to 0.04%.

www.solutecmandiri.com
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Dimensional Tolerance

Materials Tube 0O.D. (D) 0.D. Tolerance Wall Thickness Tolerance
in. (mm) in. (mm) %
D<3/32 (2.38) +0.002 (0.05)/-0
3/32 (2.38)<D<3/16 (4.76) +0.003 (0.08)/-0
316/316L
Enhanced-316/316L|  3/16 (4.76)<D<1 (25.4) +/-0.004 (0.10)
304/304L +/-10
6Mo 1(25.4)<D=<11/2 (38.1) +/-0.005 (0.13)
11/2 (38.1)<D<2 (50.8) +/-0.008 (0.2)
D=2 (50.8) +/-0.010 (0.25)
D<1/2 (12.7) +/-15
ggg; +1-0.005 (0.13)
1/2 (12.7)<D<3/4 (19.05) +/-10
Alloy 400 D<5/8 (16) 110,005 (0.13) +/-15
Alloy 20 H :
5/8 (16)<D<1 (25) +/-10
Alloy 600 D<5/8 (16) +/-0.005 (0.13) +/-12.5
3/16 (4.8)<D<1/2 (12.7) +0.004 (0.10)/-0
Alloy 625 +/-10
D=1/2 (12.7) +0.005 (0.13)/-0
D=<2/5 (10) +/-0.004 (0.10)
Alloy 825
2/5 (10)<D<5/8 (16) +/-0.005 (0.13)
+/-15
D<2/5 (10) +/-0.004 (0.10)
Alloy C-276
2/5 (10)<D<5/8 (16) +/-0.005 (0.13)

Working Pressure at Ambient Temperature

Working pressures in the table below apply only to 316/316L, enhanced-316/316L and 304/304L. For working pressures of other
materials, please contact FITOK Group or our authorized distributors.

For seamless tubing, working pressures are calculated in accordance with ASME B31.3: for single butt weld tubing, multiply the
pressure rating by 0.8.

Fractional

Wall Thickness
Tube n.
0.D.| 0.010 | 0.012 | 0.014 | 0.016 | 0.020 | 0.028 | 0.035 | 0.049 | 0.065 | 0.083 | 0.095 | 0.109 | 0.120 | 0.134 | 0.156 | 0.188
in. Working Pressure

psig

1/16] 5600 | 6800 | 8100 | 9400 | 12000
18 8500 | 10900
3/16 5400 | 7000 | 10200
14 4000 | 5100 | 7500 | 10200
5/16 4000 | 5800 | 8000
3/8 3300 | 4800 | 6500 | 7500
112 2600 | 3700 | 5100 | 6700
5/8 2900 | 4000 | 5200 | 6000
3/4 2400 | 3300 | 4200 | 4900 | 5800
7/8 2000 | 2800 | 3600 | 4200 | 4800
1 2400 | 3100 | 3600 | 4200 | 4700
11/4 2400 | 2800 | 3300 | 3600 | 4100 | 4900
1122 2300 | 2700 | 3000 | 3400 | 4000 | 4900
2 2000 | 2200 | 2500 | 2900 | 3600

Note: For gas service, select a tube thickness outside of the shaded area when the tube is used with 6D series tube fittings.

www.solutecmandiri.com
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Metric

Wall Thickness
Tub mm
op| 08 | 10 | 12| 15[ 18 [ 20 [ 22 [ 25 [ 28 | 30 | 35 | 40 | 45 | 50
mm Working Pressure

bar
3| 670
6 | 310 | 420 | 540 | 710
310 | 390 | 520

10 240 | 300 | 400 | 510 | 580
12 200 | 250 | 330 | 410 | 470
14 160 | 200 | 270 | 340 | 380 | 430
15 150 | 190 | 250 | 310 | 360 | 400
16 170 | 230 | 290 | 330 | 370 | 400
18 150 | 200 | 260 | 290 | 320 | 370
20 140 | 180 | 230 | 260 | 290 | 330 | 380
22 140 | 160 | 200 | 230 | 260 | 300 | 340
25 180 | 200 | 230 | 260 | 290 | 320
28 180 | 200 | 230 | 260 | 280 | 330
30 170 | 180 | 210 | 240 | 260 | 310
32 160 | 170 | 200 | 220 | 240 | 290 | 330
38 140 | 160 | 190 | 200 | 240 | 270 | 310
50 150 | 180 | 210 | 240 | 270

Note: For gas service, select a tube thickness outside of the shaded area when the tube is used with 6D series tube fittings.

Elevated Temperature Factors

Temperature Factor
i s Enl?;:c/:;gl}z'/‘; a  ERERE
200 93 1.00 1.00
400 204 0.96 0.93
600 315 0.85 0.82
800 426 0.79 0.76
1000 537 0.76 0.69

FITOK
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TCT Series

Features

© Materials: 316/316L, enhanced-316/316L or 304/304L

O Sizes: 1/32" to 1/2" and 0.8 mm to 12 mm

© Working temperature: -325°F to 1000°F (-198°C to 537°C)

O Bright annealed with machined finished external surface

© For use with FITOK 6D series tube fittings, 4:1 safety factor
for the tubing and connection part of fitting and tubing

© Marked with brand, material grade, standard, specification and heat number

Materials

e ST Compozsition Mechanical Properties
UNS Grade Standard |Desianat Yield | Tensile [ ;
andardibesignator) ¢ Cr Ni Mo |Strength |Strength |EION93tON Hardness
MPa MPa %
$31600/531603 | 316/316L SS <0.035?2| 16-18 10-14 2.0-3.0
Enhanced- |Enhanced-
< - - 2.6-3.0 > > > <

$31600/31603 1316/316L%° A269 SH <0.030 | 17-18 12-14 =205 =515 =35 |<80 HRB
$30400/530403 | 304/304L sS4 <0.0352| 18-20 8-11 -

@ Enhanced-316/316L complying with GB50516-2021 Technical Code for Hydrogen Fuelling Station is available, in which Nieq is not less than 28.5%.
Contact FITOK Group for more information.
@ The carbon content of tubing with outside diameter smaller than 1/2" or wall thickness smaller than 0.049" is allowed up to 0.04%.

Working Pressure and Elevated Temperature Factors

Refer to the working pressure of TMP series tubing.

FITOK
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Ordering Information and Dimensions

Random length example

Customer requirement: coiled tubing, 316/316L stainless steel, 12 mm O. D. x 1.5 mm wall thickness, about 150 m/coil length,

total length 1500 m.
Recommended ordering number: SS-TCT-12MM-1.5-CL21M
Actual supply length is 135-166 m/coil, about 10 coils, total 1500 m.

Random Length Grade Table
Fractional

Wall® Random Length Grade? Cut Length®

FITOK P/N TubienO.D. Thickness |CL11F (CL11M)‘CL21F (CL21M)‘CL31F (CL31M){CL41F (CL41M) Tolerance

. in. Length Range/ft, (m) ft, (m)
ove | VAR EREY | g | oy
T | owe | ove | | g g i
oo | oS | el | R | 0
oo | EES Ry | iz awey’
Tswo || owo | G| | may | sy
ome | % | BN | unly | g
ove | GBS | WERp iy | wny
e | em | gt | gy | may
oo | R | % Ui | s
ovs | NS | R | w
oo | IS | G | G | S

T | e | oo | RIS R

ows | U | g | % | gm0
oo | s | | BN SBY
s | eos |y | i | umRg |
oos | 0% | AU | EBEY SR
oms | (%0 | BSUR | WBm | MRA
ovs | A | JB% | WBYR | M
e | owe | g UEE |
o | g5 | G8% | s | weEp
oos | g% | i | G | unie
e || e | g | gtNs | iy
coes | 1 | aman | emam | ey
oo | g2 | 2 | B | G

FITOK
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wall® Random Length Grade? Cut Length®
FITOK P/N T“br:n?")' Thickness CL1M C2iM | C31IM | Cl4IM | Tolerance

qun Length Range/m AL
TCT-3MM-0.5- 5 0.5 143182 287-350 431526 574-701
TCT-3MM-0.8- 0.8 101-129 203-248 306-374 407-498%
TCT-6MM-0.8- 0.8 215274 431526 862-1053 | 1725-2108
TCT-6MM-1.0- ; 10 180-230 360-440 720-880 1440-1760
TCT-6MM-1.2- 12 167-213 311-380 622-761 1246-1523
TCT-6MM-1.5- 15 164-210 319-390 531-650 1064-1301
TCT-8MM-1.0- 1.0 127-163 256-313 513-628 1027-1256
TCT-8MM-1.2- 8 12 117-150 219-268 439-536 879-1074 +050
TCT-8MM-1.5- 15 114-146 220-269 368-449 737-900
TCT-10MM-1.0- 1.0 99-126 198-243 398-487 797-974
TCT-10MM-1.2- 10 12 91-117 169-206 339-414 679-830
TCT-10MM-1.5- 15 86-110 168-205 280-343 562-687
TCT-12MM-1.0- 10 81-103 162-199 325-398 652-797
TCT-12MM-1.2- 12 74-95 137-168 276-337 553-676
TCT-12MM-1.5- 12 15 70-89 135-166 227-278 455-556
TCT-12MM-2.0- 2.0 54-70 107-130 179218 358-437

Notes: @D Other wall thicknesses available subject to confirmation from FITOK.

@ Custom length outside the Random Length Grade Table and within the max. length range available subject to confirmation from FITOK.
@ Custom shorter cut length available.

@ Custom longer length available subject to confirmation from FITOK.

Cut Length Example

Customer requirement: coiled tubing, 304/304L stainless steel, 8 mm O. D. x 1.2 mm wall thickness, 400 m/coil length, total

length 2000 m.

Recommended ordering number: S4-TCT-8MM-1.2-400M
Actual supply length is 400-400.5 m, 5 coils, total 2000 m.

www.solutecmandiri.com

09

FITOK



A011d

Ordering Number Description

SS - TMP - 6 - 049 - 20F - BA - F2

T

|

TT

Note: "Ordering Number Description" is a referenc to understand the combination rules of FITOK
product part number. Not all combinations aere available. For any questions, please contact

FITOK group or our authorized distributors.

www.solutecmandiri.com

Material Series H Tube O.D. Wall Thickness = Length Intecr:rilﬁst:g‘:‘ace = CI::crl‘::gi:Sd
SS |316/316L TMP Fractional Metric Fractional Metric 40N tengm #0!)0- (Fgr ISt)raight— Pickling FC-01
ength Tubing Only
SH |Enhanced-316/316L| | TCT 0.5| 1/32" [0.8MM 0.8 mm| [010| 0.010" [0.3|0.3 mm Length 80 in. (For Straight- BA |[Bright Annealing| | F2 | FC-02
80N -
S4 |304/304L 1 1/16" |1.5MM 1.5 mm| |012| 0.012" |0.4| 0.4 mm Length Tubing Only) Cold Working
- - Length xx m (Except For CRBA Eo.”%‘fcv‘;d by i
S12 (6Mo 2 1/8 3MM 3mm 014| 0.014 0.5| 0.5 mm xxXM Random Length Coiled rig nnealing
Tubing)
D5 (2205 Duplex 3 | 316" |6MM | 6 mm | |016| 0.016" |0.8|0.8 mm Length s ft (Excent F CRBA Process Description:
ength xx xcept For L. .
D7 2507 Duplex 4 14" |lsmm | 8mm | 020! 0.020" |1.0] 1.0 mm XL Random Length Coiled precision cold worked, degreased with
Tubing) special cleaning agent, and bright
M |Alloy 400 > sne” IR 10 mm | RS 928" [ 1-2 mm cL11F | Random Length Grade CL11F annealed. Internal surface roughness
" " (For Coiled Tubing Only) Ra 0.8 M
A20|Alloy 20 6 3/8 12MM| 12 mm | | 035 0.035 15[ 1.5 mm to Ra 0.8 pm Max.
3 ; cL11M Random Length Grade CL11M
INC |Alloy 600 8 1. 14MM| 14 mm | (049 0.049" |1.8| 1.8 mm (For Coiled Tubing Only)
A65|Alloy 625 10 | 5/8" |[15SMM| 15mm | [065| 0.065" |2.0|2.0 mm CL21F Random Length Grade CL21F
(For Coiled Tubing Only)
A85|Alloy 825 12| 3/4" |16MM| 16 mm | |083| 0.083" |2.2|2.2 mm Random Length Grade CL21M
CL21M . .
HC |Alloy C-276 14| 7/8" [18MM| 18 mm | [095| 0.095" |2.5|2.5mm (For Coiled Tubing Only)
CL31F Random Length Grade CL31F
16| 1" 20MM| 20 mm | [109] 0.109" [2.8|2.8 mm (For Coiled Tubing Only)
20 | 11/4" |22MM| 22 mm | [120] 0.120" |3.0|3.0 mm cL31m| Random Length Grade CL31M
(For Coiled Tubing Only)
24 | 11/2" [25MM| 25 mm 134| 0.134" |3.5|3.5mm Random Length Grade CLA1F
CL41F . .
32| 2" 28MM| 28 mm | | 156 | 0.156" [4.0| 4.0 mm (For Coiled Tubing Only)
cLA1M Random Length Grade CL41M
30MM | 30 mm 188 | 0.188" (4.5|4.5 mm (For Coiled Tubing Only)
32MM| 32 mm 5.0(5.0 mm
38MM | 38 mm
50MM | 50 mm

oL



High Purity Tubing
TBA Series

Introduction

TBA series are suitable for high purity and ultra high purity fluid systems such as in the semiconductor industry. FITOK adopts
strict specifications for materials and machining processes, etc., as well as eliminates undesired contaminant residues through
high standard cleaning and packaging process to meet high cleanliness and high performance requirements of valves, fittings
and tubing in the semiconductor manufacturing industry.

Features
© Material: 316L
© Standards: ASTM A269/A632
© Sizes: 1/8"-2 12"
© Process: internal surface cold worked followed by bright annealing to
roughness of Ra<20 pin (0.51 pm)
© Inspection:
FC-01: visual inspection, surface roughness measurement
FC-02: visual inspection, surface roughness measurement, particle testing,
dew point testing, oil content testing
© Cleaning:
FC-01: immersion rinsing, air purging
FC-02: ultrasonic cleaning, nitrogen drying and purging
© Packaging: tubing ends are capped and tubing is packed in individual polyethylene bag
© Marking: tubing is marked with brand, material grade, specification and heat number
© Standard length: 20 ft, 2 m, 3m, 4mand 6 m

Materials
Composition
FITOK
Grade Standard Desianator %
9 C Mn P S Si Ni cr Mo
316L ASTM 6L $0.035® <2.00 | <0.045 | =<0.03 | <1.00 |10.0-15.0/16.0-18.0| 2.0-3.0

@ The carbon content of tubing with outside diameter smaller than 1/2" or wall thickness smaller than 0.049" is allowed up to 0.04%.

Surface Roughness

Tube 0.D. (D) External Surface Internal Surface
mm pin. (um) pin. (um)
3.18<D<48.6 Ra<15(0.38)
Ra<63 (1.6)
48.6<D=<63.5 Ra<20 (0.51)

www.solutecmandiri.com
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Dimensional Tolerance and Scope of Supply

Tube Wall 0.D. Wall Thickness Tubing Process
0.D. |Thickness| Tolerance Tolerance Length
in. in. in. (mm) % m ft |Seamless| Welded
1/8 0.028 |0/+0.003 (0.08) 2o0r3 - -
0.035
1/4
0.039
0.035
3/8 0.039
0.049
0.035
+/-0.004 (0.10)
12 0.039
+-10 J
0.049 4or6 20 N
0.049
3/4
0.065
0.049
1
0.065
1172 0.065 | +/-0.008 (0.20)
2 0.065
+/-0.010 (0.25)
212 0.065

Working Pressure at Ambient Temperature

For seamless tubing, working pressures are calculated in
accordance with ASME B31.3: for single butt weld tubing,
multiply the pressure rating by 0.8.

Wall Thickness

in.
Tube
0.D. 0.028 ‘ 0.035 ‘ 0.039 ‘ 0.049 ‘ 0.065
n. Working Pressure
psig
1/8 8500 - - - -
1/4 - 5100 5700 - -
3/8 - 3300 3700 4800 -
172 - 2600 3000 3700 -
3/4 - - - 2400 3300
1 - - - 1800 2400
1172 - - - - 1600
2 - - - - 1200
2172 - - - - 950

Elevated Temperature Factors

|
Temperature Factor
oF °C 316L
200 93 1.00
400 204 0.96
600 315 0.85
800 426 0.79
1000 537 0.76
Example:

1/2 in. O.D. x 0.035 in. wall thickness TBA series tubing at 600 °F (315 °C):
1. Working pressure is 2600 psig at -20 °F to 100 °F (-28 °C to 37 °C);

2. Elevated temperature factor is 0.85 at 600 °F (315 °C);

2600 psig x 0.85 = 2210 psig

conclude the working pressure of 1/2 in. O.D. x 0.035 in. wall thickness
TBA series tubing at 600 °F (315 °C) is 2210 psig.

www.solutecmandiri.com




Ordering Number Description

6L - TBA - 32- 065 - 6M - W - F2

[ L

13

li 1]
Material Series Tube O.DfD _WaII Length Process _Cleanlng_and
Thickness packaging
6L |316L ASTM A269/ 2 | 1/8"@ ||028| 0.028" | |2M | Length 2 m Seamless FC-01
TBA A632 Compliant
Bright Annealed| (4 | 1/4" 035| 0.035" | [3M | Length3 m Welded F2| FC-02
Tubing
6 |3/8" 039( 0.039" | |4M | Length4 m
8 |1/2" 049( 0.049" | |6M | Length 6 m
12 | 3/4*" 065| 0.065" | | 20F | Length 20 ft
16 (1"
24 (11/2"
32| 2"
40 | 2 1/2"

@ To order metric sizes, please contact FITOK Group.
@ Maximum length: 3 meters.

Notes:

1. "Ordering Number Description” is a reference to understand the combination rules
of FITOK product part number. Not all combinations are available.
2. Purity test reports are available. Please contact FITOK Group for more information.

www.solutecmandiri.com
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TEP and PEP Series

Introduction

TEP/PEP series are suitable for high purity and ultra high purity fluid systems such as in the semiconductor industry. FITOK
adopts strict specifications for materials, machining and electropolishing processes, etc., as well as eliminates undesired
contaminant residues through high standard cleaning and packaging process to meet high cleanliness and high performance
requirements of valves, fittings and tubing in the semiconductor manufacturing industry.

Features
© Materials: TEP series: 316L, 316L VAR
PEP series: 316L
© Standards: ASTM A269, A632, A312 or JIS G3459
© Sizes: TEP series ASTM A269/A632: 1/8"-2 1/2"
PEP series JIS G3459: 6A-50A
PEP series ASTM A312: NPS 1/8-NPS 2
© Process: internal surface electropolished to roughness of Ra<<15 pin (0.38 pm),
Ra<10 pin (0.25 pm), Ra<<7 pin (0.18 pm), Ra<:5 pin (0.13 pm);
external surface roughness of Ra<40 pin (1 ym)
© Inspection: visual inspection, surface roughness measurement, particle test,
dew point testing, oil content testing, scanning electron microscopy (SEM),
Auger electron spectroscopy (AES), X-ray photoelectron spectroscopy (ESCA or XPS)
© Cleaning: ultrasonically cleaned, washed, rinsed, and purged and dried with high purity hot nitrogen in ISO 6
cleanroom
© Packaging: packaged in ISO 4 cleanroom, cleaned with ultra high pressure nitrogen, tubing ends are capped
and tubing is packed in double polyethylene bags with inner bag filled with 99.999% nitrogen
© Marking: packing bags are marked with brand, material grade, specification and heat number
© Standard length: 20 ft, 2m, 3 m, 4 m and 6 m

Materials
FITOK Composition
Grade Standard Designator %
9 C Mn P s Si Ni cr Mo
ASTM <0.035" 10.0-15.0
316L 6L <2.00 | <0.045 | <0.03
JIS G3459 <1.00 |12.0-16.0/16.0-18.0| 2.0-3.0
<0.03
316L VAR ASTM 6LV <150 | <0.045| <0.01 10.0-15.0

@ The carbon content of tubing with outside diameter smaller than 1/2" or wall thickness smaller than 0.049" is allowed up to 0.04%.

Surface Roughness

External Surface Internal Surface
pin. (um) pin. (pm)
Tube n?r-‘?- (D) TEP/PEP
TEP/PEP
A B C
3.18 - - Ra<<15 (0.38)
Ra<:40 (1.0)
6.35<D<63.5 Ra<5 (0.13) Ra<7(0.18) Ra<10 (0.25)

www.solutecmandiri.com




Tubing

Dimensional Tolerance and Scope of Supply

ASTM A269/A632 Compliant TEP Series

15

Tube Wall 0.D. Wall Thickness Process
0.D. ([Thickness| Tolerance Tolerance
in. in. in. (mm) % m ft |Seamless| Welded
1/8 0.028 |0/+0.003 (0.08) 2o0r3 - -
0.035
1/4
0.039
0.035
3/8 0.039
0.049
0.035
+/-0.004 (0.10)
1/2 0.039
+/-10 N
0.049 4orb6 20 N
0.049
3/4
0.065
0.049
1
0.065
1172 0.065 | +/-0.008 (0.20)
2 0.065
+/-0.010 (0.25)
2172 0.065

Working Pressure at Ambient Temperature

For seamless tubing, working pressures are calculated in
accordance with ASME B31.3: for single butt weld tubing,
multiply the pressure rating by 0.8.

ASTM A269/A632 Compliant TEP Series

Wall Thickness

in.
Tube
0.D. 0.028 0.035 ‘ 0.039 ‘ 0.049 ‘ 0.065
n. Working Pressure
psig
1/8 8500 - - - -
1/4 - 5100 5700 - -
3/8 - 3300 3700 4800 -
12 - 2600 3000 3700 -
3/4 - - - 2400 3300
1 - - - 1800 2400
1172 - - - - 1600
2 - - - - 1200
21/2 - - - - 950

Elevated Temperature Factors

|
Temperature Factor
°F °C 316L
200 93 1.00
400 204 0.96
600 315 0.85
800 426 0.79
1000 537 0.76
Example:

1/2 in. O.D. x 0.035 in. wall thickness EP tubing at 600 °F (315 °C):

1. Working pressure is 2600 psig at -20 °F to 100 °F (-28 °C to 37 °C);

2. Elevated temperature factor is 0.85 at 600 °F (315 °C);

2600 psig x 0.85 = 2210 psig

conclude the working pressure of 1/2 in. O.D. x 0.035 in. wall thickness
EP tubing at 600 °F (315 °C) is 2210 psig.

www.solutecmandiri.com
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Ordering Number Description

6L-TEP-32-065-6M-W-A

@ To order metric sizes, please contact FITOK Group.

@ Maximum length: 3 meters.
@ Applicable only to tubing with a diameter of 1/8".

Notes:

1. "Ordering Number Description" is a reference to understand the combination rules

of FITOK product part number. Not all combinations are available.

2. Purity test reports are available. Please contact FITOK Group for more information.

FITOK

www.solutecmandiri.com

——— 1 |
. . @ Wall Internal Surface
Material H T .D."H . =
ateria Series ube O Thickness Length Process S
6L |316L 2 | 1/8"? [|028| 0.028" | |2m Length 2 m Seamless Ra<<5 pin (0.13 pm)
6LV| 316L VAR 4 |1/4" 035| 0.035" | [3M | Length3 m W | Welded Ra<7 pin (0.18 uym)
6 |3/8" 039| 0.039" | [4M | Length4 m Ra<15 pin (0.38 |.Jm)©
ASTM A269/A632 | g |15+ | |049| 0.049" | [6M | Length 6 m Ra<<10 pin (0.25 pm)
TEP Compliant
Electropolished 12| 3/4* | |065| 0.065" | | 20F | Length 20 ft
Tubing
16| 1"
24| 11/2"
32| 2"
40| 2 1/2"




Pipes

Dimensional Tolerance and Scope of Supply

JIS G3459 Compliant PEP Series

17

Nominal Pipe Nominal Wall Thickness o.D. _WaII Pipe
0.D 0.0 Tolerance Thickness Length Process
i e SCH5S SCH10S Tolerance
A Size mm Wall Thickness, mm in. (mm) % m ft Seamless Welded

6A 10.5 1.0 1.2
8A 13.8 1.2 1.65
10A 17.3 1.2 1.65

+/-0.004 (0.10)
15A 21.7 1.65 2.1

+/-10 40r6 - N N

20A 27.2 1.65 2.1
25A 34.0 1.65 2.8
32A 42.7 1.65 2.8

+/-0.012 (0.30)
40A 48.6 1.65 2.8
50A 60.5 1.65 2.8 +/-0.020 (0.50)

ASTM A312 Compliant PEP Series

Nominal Wall Thickness
Nominal | Pipe B36.19M B36.10M 0.0 Thi\z\ll(?'lléss T Process
0.D. 0O.D. ) . Tolerance Tolerance Length
SCH5S SCH10S SCH5 SCH10

NPS mm Wall Thickness, mm in. (mm) % m ft |Seamless\Welded
1/8 10.3 - 1.24 - 1.24

1/4 13.7 - 1.65 - 1.65

3/8 17.1 - 1.65 - 1.65

12 21.3 1.65 2.11 1.65 2.11

3/4 26.7 1.65 2.11 1.65 2.11 ng.;f ((00_';8))/ jr1220./5 4or6| 20 N N

1 334 1.65 2.77 1.65 2.77

11/4 42.2 1.65 2.77 1.65 2.77
1172 48.3 1.65 2.77 1.65 2.77

2 60.3 1.65 2.77 1.65 2.77 +/-0.031 (0.80)

www.solutecmandiri.com
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Working Pressure at Ambient Temperature

For seamless pipes, working pressures are calculated in accordance with ASME B31.3: for single butt weld pipes,
multiply the pressure rating by 0.8.

. Wall Thickness Wall Thickness
Nominal Pioe O.D )
Diameter pmm' “| SCH5S ‘ SCH10S Nominal B36.19M B36.10M
A Size : Diameter
W°’k'“§si';ress‘"e NPS | SCH5S ‘ SCH10S | SCH5 ‘ SCH10
Working Pressure
6A 10.5 3300 4000 psig
8A 13.8 3000 4300 8 - 4600 - 4600
10A 17.3 2400 3300 174 - 4600 - 4600
15A | 217 | 2600 | 3400 38 ] 3600 ] 3600
20A 279 2100 2700 12 2800 3700 2800 3700
S5A 34.0 1600 2900 3/4 2300 2900 2300 2900
A 427 1300 5200 1 1800 3100 1800 3100
SOA 60.5 910 1600 112 1200 2100 1200 2100
2 970 1700 970 1700

Elevated Temperature Factors

|
Temperature Factor
°F °C 316L
200 93 1.00
400 204 0.96
600 315 0.85
800 426 0.79
1000 537 0.76
Example:

10A O.D. x SCH55 wall thickness EP pipes at 600 °F (315 °C):

1. Working pressure is 2400 psig at -20 °F to 100 °F (-28 °C to 37 °C);
2. Elevated temperature factor is 0.85 at 600 °F (315 °C);

2400 psig x 0.85 = 2040 psig

conclude the working pressure of 10A O.D. x SCH55 wall thickness
EP pipes at 600 °F (315 °C) is 2040 psig.

FITOK
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Ordering Number Description

6L - PEP - 40A - 55 - 6M - W - A

T ] B
_|_
. . . Wall Internal Surface
Material | Series Pipe O.D. Thickness Length Process Roughness Grade
ASTM® -
6L [316L JIS G3459 ASTM A312 ns Gaso | AT 4M | Length 4 m Seamless Ra<5 pin (0.13 pm)
6A | 10.5mm |2 |NPS 1/8 (DN6) 55 |SCH5S |5S |SCH5S | |6M | Length 6 m Welded Ra<7 pin (0.18 um)
yare o 8A | 13.8mm |4 |NPS 1/4 (DN8) | [10S|SCH105S [10S|SCH10S| | 20F | Length 20 ft Ra<10 pin (0.25 pm)
PEP | Compliant
Electropolished| |10A| 17.3mm |6 | NPS 3/8 (ON10)
Pipes 15A[21.7 mm |8 |NPS 1/2 (DN15)
20A | 27.2 mm | 12 | NPS 3/4 (DN20)
25A | 34.0 mm | 16 | NPS 1 (DN25)
32A | 42.7 mm | 20 | NPS 1 1/4 (DN32)
40A | 48.6 mm | 24 | NPS 1 1/2 (DN40)
50A | 60.5 mm | 32 | NPS 2 (DN50)

@ Wall thickness complies with ASME B36.19M. For ASME B36.10M compliant wall

thickness, please contact FITOK Group.

Notes:
1. "Ordering Number Description" is a reference to understand the combination rules
of FITOK product part number. Not all combinations are available.
2. Purity test reports are available. Please contact FITOK Group for more information.

www.solutecmandiri.com

61l



20

Ordering Information

To order, add material designator, series, length, process, internal surface roughness grade and report to get a complete
ordering number.

Examples:

1. Seamless tubing, 316L stainless steel, ASTM A269 compliant, TBA series, 1/4" O.D. x 0.035" wall thickness, 6 m length,
standard report, the ordering number is 6L-TBA-4-035-6M.

1. Seamless tubing, 316L stainless steel, ASTM A269 compliant, TEP series, 1/4" O.D. x 0.035" wall thickness,

6 m length, internal surface roughness of Ra<0.25 um, standard report, the ordering number is 6L-TEP-4-035-6M-C.

2. Seamless pipe, 316L stainless steel, JIS G3459 compliant, PEP series, 8A O.D. x SCH105 wall thickness, 6 m length,
internal surface roughness of Ra<0.13 pm, the ordering number is 6L-PEP-8A-10S-6M-A.

Tubien.O.D. Wall Tif:]i-ckness Basic Ordering Number
1/8 0.028 O-TBA-2-028-11- OO-TEP-2-028-101--[
0.035 OO-TBA-4-035-11-[1 OJO-TEP-4-035-10]-J-[0
" 0.039 -TBA-4-039-11-[ OO-TEP-4-039-1101-1-[1
0.035 O-TBA-6-035-1C1-[] OO-TEP-6-035-101-1-[1
3/8 0.039 JO-TBA-6-039-11-[] O-TEP-6-039-101-1-[1
0.049 JO-TBA-6-049-11-] OJO-TEP-6-049-101-J-[
0.035 JO-TBA-8-035-11-[ OJO-TEP-8-035-10]-1-[1
12 0.039 JO-TBA-8-039-]-[ [JO-TEP-8-039-10]-J-[1
0.049 JO-TBA-8-049-1J-[ O0O-TeP-8-049-1--01
0.049 OO-TBA-12-049-J1-1 O0O-TEP-12-049-0-O0-
. 0.065 O0O-TBA-12-065-11- OO-TEP-12-065-1-J-1
0.049 CO-TBA-16-049-11-[1 O-TEP-16-049-101-[1-1
1 0.065 OJO-TBA-16-065-11-[] JO-TEP-16-065-11-[1-[]
11/2 0.065 OJO-TBA-24-065-11-J [JO-TEP-24-065-11-[1-1
2 0.065 JO-TBA-32-065-11-[ [JO-TEP-32-065-11-[1-[]
2172 0.065 OO-TBA-40-065-11-1 [JO-TEP-40-065-11-[1-1

FITOK
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JIS G3459 Compliant PEP Series

Nominal
Diameter
A Size

Nominal Wall Thickness

SCH5S

SCH10S

Basic Order

ing Number

6A

LI0-PEP-6A-5S-101-[1-[

LIO-PEP-6A-10S-L10I-L1-01

8A

00-PEP-8A-5S-L11-1-01

L0-PEP-8A-10S-L1I-1-01

10A

QO-PEP-10A-5s-010-01-01

LIO-PEP-10A-10S-010-01-01

15A

LIOI-PEP-15A-5S-0J0-01-01

LJO-PEP-15A-10s-0101-J-01

20A

LIOI-PEP-20A-5S-0J0-01-01

LJO-PEP-20A-10s-101-J-01

25A

O0O-PEP-25A-5s-0J-00-0

O0O-PEP-25A-10s-0J0-0-00

32A

00-PEP-32A-5s-010-01-01

L0O-PEP-32A-10S-010-01-00

40A

LIOI-PEP-40A-5S-(1-11-01

LJO-PEP-40A-10s-0101-J-01

50A

OO-PEP-50A-5s-0J-00-1

OO-PEP-50A-10s-0J0-0-00

ASTM A312 Compliant PEP Series

Nominal Wall Thickness

Nominal
Diameter SCH5S SCH10S
NPS Basic Ordering Number
1/8 OO-PeP-2-10s-000-00-00
1/4 C-PEP-4-10s-000-01-01
3/8 OO-PepP-6-10s-000-00-1
12 OJO-PEP-8-55-000-0- OOd-Pep-8-10s-00-00-00
3/4 OO-PEP-12-5S-101-J- QO-pPeP-12-10s-0J01-01-00
1 OO-PeP-16-5S-0101-00-[1 OO-PEP-16-10S-0101-1-1
11/4 O-PEP-20-5S-101-[1-[] JJ-PEP-20-10S-101--
1172 JO-PEP-24-5S-11-[1- LO-PEP-24-10s-0101-01-01
2 0O0O-PEP-32-55-J01-00-00 O0O-PEP-32-10S-0101-1-1

www.solutecmandiri.com
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TCA Series Coaxial Tubing and Fittings

Introduction

The inner process tube meets the high cleanliness and high
performance requirements of ultra high purity fluid systems
through strict specifications for raw materials, electropolishing,
cleaning and packaging. The outer safety tube provides safe
distribution of the overflow fluid in the unlikely event of a leak
in the process tube. The double tube system is simple and easy
to install with only orbital welding and can be integrated into
existing systems and facilities.

Process Gas
Inert Gas / Vacuum

Outer Tube
Inner Tube
Connection Method
Tube to tube or tube to fitting connection method 1 Tube to tube or tube to fitting connection method 2
o Inner Tube Outer Tube o Sleeve Inner Tube Outer Tube
Orbital weld the inner tubes together, then conduct Install the sleeve on the outer tubes and orbital weld the
helium leak test. inner tubes together, then conduct helium leak test.

@ @
L4 — | g A — .

Move the outer tubes to cover the inner tubes completely Move the sleeve to cover the gap between the two outer
and connect them by orbital welding, then conduct helium tubes completely and weld the sleeve to the outer tubes,
leak test. then conduct helium leak test.

FITOK
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Fitting to fitting connection

Outer Tube Sleeve Inner Tube

- | ]

Install the sleeve on the outer tube of one fitting and
connect the inner tubes together by orbital welding,
then conduct helium leak test.

2]

] ——

Move the sleeve to cover the gap between the two outer
tubes completely and weld the sleeve to the outer tubes,
then conduct helium leak test.

Seal the outer tubes

0 Inner Tube

Terminator Outer Tube

Install the terminator to the inner tubes.

12

Weld one end of the terminator to the outer tube and
the other end to the outer wall of the inner tube,
then conduct helium leak test.

FITOK
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Coaxial Tubing

Features
© Materials:

Inner tube: 316L, 316L VAR
Outer tube: 316L, 304L
© Outside diameters:

Inner tube: 1/4" ~ 2"

Outer tube: 12" ~2 1/2"

© Process:

Inner tube: internal surface electropolished to roughness of Ra<5 pin (0.13 pm),
Ra<7 pin (0.18 um), Ra<<10 pin (0.25 pm)

Outer tube: internal surface bright annealed or bright annealed after precision cold working to roughness

of 15 pin (0.38 ym), Ra=<<20 pin (0.51 pm), Ra<32 pin (0.8 ym), Ra<<63 pin (1.6 ym); external surface

machine finished to roughness of Ra<63 pin (1.6 um)

© Cleaning: ultrasonically cleaned, washed, rinsed, and purged and dried with high purity hot nitrogen in

ISO 6 cleanroom

O Packaging: assembled in I1SO 4 cleanroom, tubing ends are capped and tubing is packed in double polyethylene

bags with inner bag filled with 99.999% nitrogen

© Marked with brand, inner tube grade, specification, heat number
O Standard length: 20 ft and 6 m

Materials

FITOK Composition/%
Grade Standard "
Designator C Mn P S Si Ni cr Mo
316L 6L <0. 035® <2.00 <0.03
ASTM <0. 045 <1.00 [10.0~15.0/16.0~18.0| 2.0~3.0
316L VAR 6LV <0.03 <1.50 <0.01

® The carbon content of tubing with outside diameter smaller than 1/2" or wall thickness smaller than 0.049" is allowed

up to 0.04%

FITOK
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Ordering Information

L1

L2

0.D.1
|
|
[

|
0.D.2

T1

25

Metric/m .

Inner Outer (recommended) Fractional/ft Inner Tube

Inner Tube Outer Tube | o | o Working

Basic Ordering Number Tube Wall Tube Wall UL uter ULSETy uter Pressure

: ; Tube Tube Tube Tube 2 °

0.D.1 | Thickness | 0.D.2 | Thickness (-18~99 °F)
T ™ Length | Length | Length | Length psig

L1 L2 L1 L2

OO-CEP-TB4-TB8-1-11 1/4" 0.035" 172" 0.049" 6 5.95 20 19.83 5100
OO-CEP-TB6-TB10-CI-C10 | 3/8" 0.035" 5/8" 0.049" 6 5.95 20 19.83 3300
OO-CEP-TB8-TB12-00-00C | 1/2" 0.049" 3/4" 0.065" 6 5.95 20 19.83 3700
OO-CEP-TB12-TB16--1J| 3/4" 0.065" 1" 0.065" 6 5.91 20 19.71 3300
O0O-CEP-TB16-TB20-C0O-O] 1" 0.065" 11/4" 0.065" 6 5.91 20 19.71 2400
[OO-CEP-TB24-TB32-JJ-JJ| 1 1/2"| 0.065" 2" 0.065" 6 5.9 20 19.67 1600
[JO-CEP-TB32-TB40-1J-01| 2" 0.065" |21/2"| 0.065" 6 5.9 20 19.67 1200

www.solutecmandiri.com
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Ordering Number Description

6L-CEP-TB4-4L-TB8-6M-A A

T

TT

9¢

Note: "Ordering Number Description" is a reference to understand the combination rules of FITOK
product part number. Not all combination are available.

www.solutecmandiri.com

Inner Tube Material — Type — Inner Tube Size  —Outer Tube Material— Outer Tube Size Length Inner Tube Grade
6L |[316L |CEP |Coaxia| Tubing| TB4 |1/4" x 0.035" None| 316L TB8 |1/2" x 0.049" 6M (6m A | Internal Surface Ra<<0.13 ym
(EP Condition)
6LV [ 316L VAR TB6 |3/8" x 0.035 4L |304L TB10|5/8" x 0.049 20F |20t | |0 internal Surface Ra<0.18 ym
TB8 [1/2" x 0.049" TB12 |3/4" x 0.065" (EP Condition)
C Internal Surface Ra<<0.25 pm
TB12|3/4" x 0.065" TB16|1" x 0.065" (EP Condition)
TB16|1" x 0.065" TB20|1 1/4" x 0.065"
TB24|1 1/2" x 0.065" TB32|2" x 0.065" Outer Tube Grade
TB32|2" x 0.065" TB40 |2 1/2" x 0.065" |

6.35<0.D.<48.6
Internal Surface Ra<0.38 pm (BA Condition)

48.6<0.D. <63.5
Internal Surface Ra<<0.51 pm (BA Condition)

Internal Surface Ra<<0.8 pm (BA Condition)

Internal Surface Ra<1.6 um (BA Condition)
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Coaxial Sleeve

Features

© Materials: 316L, 304L

O Inside diameter: 1/2" ~ 2 1/2"

© Process: internal surface bright annealed or bright annealed after precision cold working to roughness of 15 pin (0.38 um),
Ra<20 pin (0.51 pm), Ra=<32 pin (0.8 ym), Ra<63 pin (1.6 pm); external surface mechine finished to roughness of
Ra<63 pin (1.6 pm)

Cleaning: ultrasonically cleaned, purged and dried

Packaging: tubing ends are capped and tubing is packed in individual polyethylene bag

Marked with brand, material grade and trace number

© O © ©

Standard length: 2.5 in, 4 in, 4.5 in, customized lengths are available upon request

Ordering Information

O.D.

Part Number 1.D. 0.D. Le’fth
6L-CSL-TB8-O-0J 12 5/8" 2.5"
6L-CSL-TB10-00-03 5/8" 3/4" 2.5"
6L-CSL-TB12-0001-0J 3/4" 7/8" 2.5"
6L-CSL-TB16-00-01 1" 11/8" 4
6L-CSL-TB20-0101-0J 11/4" 13/8" 4
6L-CSL-TB32-00-03 2" 2 1/8" 45"
6L-CSL-TB40-011-J 2172 2 5/8" 4.5"

FITOK
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Ordering Number Description

6L - CSL- TB8 - 4N - A

T

——

:

Material Size Length Sleeve Grade
D.: " D.: " N Len th XX in 635§OD<486
6L |316L TB8 |I.D.:1/2" O.D.: 5/8 X 9 Internal Surface Ra<<0.38 uym (BA Condition)
4L (304L TB10(1.D.: 5/8" O.D.: 3/4" xxM | Length xx m 18.6<0D. <635
Internal Surface Ra<<0.51 uym (BA Condition)
TB12(I1.D.: 3/4" O.D.: 7/8"
Internal Surface Ra<<0.8 pm (BA Condition)
Type TB16(I.D.: 1" O.D.: 1 1/8"
Internal Surface Ra<<1.6 pm (BA Condition)
| TB20(I.D.: 1 1/4" O.D.: 1 3/8"
|csL | coaxial Sleeve | |TB32|1.D.:2" 0.D.:2 18"
TB40|I.D.: 2 1/2" O.D.: 2 5/8"

@ Refer to outer tube outside diameter for sleeve part number selection.
Note: "Ordering Number Description" is a reference to understand the combination rules of FITOK product part number.
Not all combinations are available.

FITOK
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Coaxial Terminator

Features

© Materials: 316L, 304L

O Bigend: O.D. 1/2" ~ 2 1/2"

© Small end: I.D. 1/4" ~ 2"

© Marked with brand, material grade and trace number
O Standard length: 1.25in, 2in, 2.25 in

Ordering Information

0.D.2
D
|
\
\
al

L'a’o

29

Part Number 0.D.1 1.D.1 0.D.2 1.D.2 A B C
6L-CTE-TB8-TB4 172" 0.402" 0.325" 1/4" 1.25" 0.37" 0.25"
6L-CTE-TB10-TB6 5/8" 0.527" 0.450" 3/8" 1.25" 0.37" 0.25"
6L-CTE-TB12-TB8 3/4" 0.620" 0.603" 172" 1.25" 0.37" 0.25"
6L-CTE-TB16-TB12 1" 0.870" 0.885" 3/4" 2" 0.5" 0.25"
6L-CTE-TB20-TB16 11/4" 1.120" 1.135" 1" 2" 0.5" 0.25"
6L-CTE-TB32-TB24 2" 1.870" 1.635" 11/2" 2.25" 0.75" 0.25"
6L-CTE-TB40-TB32 21/2" 2.360" 2.135" 2" 2.25" 0.75" 0.25"

Ordering Number Description
6L - CTE-TB8-TB4

g

Material Type Big End Size Small End Size
6L | 316L |CTE Coaxial Terminator| [TB8 | 1/2" x 0.049" TB4 | I.D.: 1/4"
4L | 304L TB10| 5/8" x 0.049" TB6 | I.D.: 3/8"
TB12| 3/4" x 0.065" TB8 | I.D.: 1/2"
TB16| 1" x 0.065" TB12| I.D.: 3/4"
Note: "Ordering Number Description" is a reference TB20| 1 1/4" x 0.065" TB16| 1.D.- 1"
to understand the combination rules of FITOK - - -
product part number. Not all combinations el 2" X 0.065 an D112
are available. TB40| 2 1/2" x 0.065" TB32| I.D.: 2"

www.solutecmandiri.com
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Coaxial Elbow

Features

O Materials:
Inner tube: 316L
Outer tube: 316L, 304L
O Outside diameter:
Inner tube: 1/4" ~ 2"
Outer tube: 172" ~ 2 1/2"
© Inner tube process: internal surface electropolished to roughness of Ra<5 pin (0.13 pm), Ra<7 pin (0.18 pm),
Ra<10 pin (0.25 pym)
O Cleaning: ultrasonically cleaned, washed, rinsed, and purged and dried with high purity hot nitrogen in
ISO 6 cleanroom
O Packaging: packaged in ISO 4 cleanroom, tubing ends are capped and tubing is packed in double polyethylene
bags with inner bag filled with 99.999% nitrogen

© Marked with brand, material grade and trace number

Ordering Information
Coaxial 90° Elbow

A
* TL,
- o
o
A o =
|
<
m[ I
Hl n
T
Inner Tube Outer Tube .
Inner Tube Wall Qs Wall Bend_lng
Part Number . Tube . Radius A B
0.D.1 Thickness Thickness
0.D.2 R
T1 T2

6L-CEL-TB4-TB8 0.25" 0.035" 0.5" 0.049" 0.56" 4.375" 1"
6L-CEL-TB6-TB10 0.375" 0.035" 0.625" 0.049" 0.56" 4.125" 1"
6L-CEL-TB8-TB12 0.5" 0.049" 0.75" 0.065" 0.75" 4.25" 1"
6L-CEL-TB12-TB16 0.75" 0.065" 1" 0.065" 1" 6.75" 1.75"
6L-CEL-TB16-TB20 1" 0.065" 1.25" 0.065" 1.18" 7.125" 1.75"
6L-CEL-TB24-TB32 1.5" 0.065" 2" 0.065" 2.25" 8.375" 2"
6L-CEL-TB32-TB40 2" 0.065" 2.5" 0.065" 3" 9" 2"

FITOK
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Ordering Information

Coaxial 45° Elbow

31

| o
al a
ol O
Inner Tube Outer Tube .
Inner Tube Wall (Nt Wall Bend_lng
Part Number . Tube . Radius A B
0.D.1 Thickness 0.D.2 Thickness R
T1 e T2
6L-CEV-TB4-TB8 0.25" 0.035" 0.5" 0.049" 0.56" 4" 1"
6L-CEV-TB6-TB10 0.375" 0.035" 0.625" 0.049" 0.56" 3.875" 1"
6L-CEV-TB8-TB12 0.5" 0.049" 0.75" 0.065" 0.75" 3.875" 1"
6L-CEV-TB12-TB16 0.75" 0.065" 1" 0.065" 1" 6.125" 1.75"
6L-CEV-TB16-TB20 1" 0.065" 1.25" 0.065" 1.18" 6.25" 1.75"
6L-CEV-TB24-TB32 1.5" 0.065" 2" 0.065" 2.25" 7.12" 2"
6L-CEV-TB32-TB40 2" 0.065" 2.5" 0.065" 3" 8" 2"

www.solutecmandiri.com
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Ordering Number Description

6L-CEL-TB4-4L-TB38-AA

T

i

Inner Tube Material Inner Tube Size Outer Tube Size Inner Tube Grade®
| 6L |316L | TB4 | 1/4" x 0.035" TB8 | 1/2" x 0.049" A |Internal Surface Ra<0.13 ym
(EP Condition)
TB6 | 3/8" x 0.035" TB10| 5/8" x 0.049" B Internal Surface Ra<0.18 pm
(EP Condition)
Type TB8 | 1/2" x 0.049" TB12| 3/4" x 0.065"
C Internal Surface Ra<<0.25 pm
TB12| 3/4" x 0.065" TB16| 1" x 0.065" (EP Condition)
CEL | Coaxial 90° Elbow | | TB16| 1" x 0.065" TB20| 1 1/4" x 0.065"
; ° Outer Tube Grad ®
CEV | Coaxial 45" Elbow | |TB24| 1 1/2" x 0.065"| | |TB32| 2" x 0.065" uter fube Grade
TB32| 2" x 0.065" TB40| 2 1/2" x 0.065" |
6.35<0.D.<48.6
Internal Surface Ra<<0.38 pm
T A (BA Condition)
r rial —
uter Tube Wiateria 48.6<0.D.<63.5
Internal Surface Ra<<0.51 ym
(BA Condition)
None| 316L g | Internal Surface Ra<0.8 ym
aL |304L (BA Condition)
C Internal Surface Ra<<1.6 pm
(BA Condition)

@ Ra values for the internal and external surfaces of the cold working area of the fittings are not defined.

Note: "Ordering Number Description" is a reference to understand the combination rules of FITOK product part number.

Not all combinations are available.

FITOK
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Coaxial Equal Tee

Features

O Materials:
Inner tube: 316L
Outer tube: 316L, 304L
© Outside diameter:
Inner tube: 1/4" ~ 2"

Outer tube: 172" ~ 2 1/2"

33

© Inner tube process: internal surface electropolished to roughness of Ra<5 pin (0.13 pm), Ra<7 pin (0.18 pm),

Ra<<10 pin (0.25 pm)

O Cleaning: ultrasonically cleaned, washed, rinsed, and purged and dried with high purity hot nitrogen in

ISO 6 cleanroom

O Packaging: packaged in ISO 4 cleanroom, tubing ends are capped and tubing is packed in double polyethylene

bags with inner bag filled with 99.999% nitrogen

O Marked with brand, material grade and trace number

Ordering Information

<
B B
F| |
L — = = = — !
| A | A 5
| S

Inner Tube (SIS
Part Number Inng'l'D'I:l:llbe Wall Thickness Ouge'll')'!'; £ Th;’cvkar::ass A B
T1 ™

6L-CET-TB4-TB8 0.25" 0.035" 0.5" 0.049" 3.875" 1"
6L-CET-TB6-TB10 0.375" 0.035" 0.625" 0.049" 4" 1"
6L-CET-TB8-TB12 0.5" 0.049" 0.75" 0.065" 4" 1"
6L-CET-TB12-TB16 0.75" 0.065" 1" 0.065" 6.375" 1.75"
6L-CET-TB16-TB20 1" 0.065" 1.25" 0.065" 6.5" 1.75"
6L-CET-TB24-TB32 1.5" 0.065" 2" 0.065" 7.625" 2"
6L-CET-TB32-TB40 2" 0.065" 2.5" 0.065" 8" 2"

www.solutecmandiri.com
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Ordering Number Description

6L-CET-TB4-4L-TB8-AA
I IL

Inner Tube Material Inner Tube Size Outer Tube Size Inner Tube Grade®
| 6L |316L | TB4 | 1/4" x 0.035" TB8 | 1/2" x 0.049" A l(re'lgeg;ilds_;{g‘g)ce Ra<0.13 um
(e}
TB6 | 3/8" x 0.035" TB10| 5/8" x 0.049" Internal Surface Ra<0.18 um
B (EP Condition)
Type TB8 | 1/2" x 0.049" TB12| 3/4" x 0.065"
C Internal Surface Ra<<0.25 pm
| TB12| 3/4" x 0.065" TB16| 1" x 0.065" (EP Condition)
|CET | Coaxial Equal Tee | TB16| 1" x 0.065" TB20| 1 1/4" x 0.065" 5
TB24| 1 1/2" x 0.065" TB32| 2" x 0.065" I i R —
TB32| 2" x 0.065" TB40| 2 1/2" x 0.065" |

6.35<0.D.<48.6

Internal Surface Ra<<0.38 um
(BA Condition)

Outer Tube Material [— 48.6<0.D.<63.5

Internal Surface Ra<<0.51 ym
(BA Condition)

None| 316L B Internal Surface Ra<<0.8 pm
(BA Condition)
4L 4L
30 C Internal Surface Ra<1.6 pm

(BA Condition)

@ Ra values of the internal and external surfaces at tube circumferential weld area is undefined.
Note: "Ordering Number Description" is a reference to understand the combination rules of FITOK product part number.
Not all combinations are available.

FITOK
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Coaxial Reducing Tee

Features

O Materials:
Inner tube: 316L
Outer tube: 316L, 304L
© Outside diameter:
Inner tube: main inner tube O.D. 3/8" ~ 2", branch inner tube O.D. 1/4" ~ 1"
Outer tube: main outer tube O.D. 5/8" ~ 2 1/2", branch outer tube O.D. 1/2" ~ 1 1/4"
© Inner tube process: internal surface electropolished to roughness of Ra<5 pin (0.13 pm), Ra<7 pin (0.18 um),
Ra<<10 pin (0.25 pm)
O Cleaning: ultrasonically cleaned, washed, rinsed, and purged and dried with high purity hot nitrogen in
ISO 6 cleanroom
© Packaging: packaged in ISO 4 cleanroom, tubing ends are capped and tubing is packed in double polyethylene
bags with inner bag filled with 99.999% nitrogen

© Marked with brand, material grade and trace number

Ordering Information

0.D4
T4
| lob.2
T2
|
o |
I
. ‘
- C ! C
i
] e
!
- m
o A A g o
ol O

FITOK
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Inner Inner Outer Outer
Inner Tube Inner | Tube Outer Tube |Outer| Tube
Part Number Tube Wall Tube Wall Tube Wall Tube Wall A B C D
0.D.1 |Thickness| 0.D.2 |Thickness| 0.D.3 |Thickness|O.D.4 |Thickness
T T2 T3 T4
6L-CRT-TB6-TB4-TB10-TB8 0.375"| 0.035" | 0.25"| 0.035" |0.625"| 0.049" | 0.5" | 0.049" | 3.875"|4.125"| 1" 1"
6L-CRT-TB8-TB4-TB12-TB8 0.5" | 0.049" | 0.25"| 0.035" | 0.75" | 0.065" | 0.5" | 0.049" |3.875"|4.125"| 1" 1"
6L-CRT-TB8-TB6-TB12-TB10 0.5" 0.049" | 0.375"| 0.035" 0.75" 0.065" |0.625"| 0.049" 4" 4.125" 1" 1"
6L-CRT-TB12-TB4-TB16-TB8 0.75" | 0.065" | 0.25"| 0.035" 1" 0.065" | 0.5" | 0.049" | 6.125"| 4.25" | 1.75"| 1"
6L-CRT-TB12-TB6-TB16-TB10 | 0.75" | 0.065" | 0.375"| 0.035" 1" 0.065" |0.625"| 0.049" 6.25" | 4.25" | 1.75" 1"
6L-CRT-TB12-TB8-TB16-TB12 | 0.75" | 0.065" 0.5" 0.049" 1" 0.065" |0.75"| 0.065" 6.25" | 4.25" | 1.75" 1"

6L-CRT-TB16-TB4-TB20-TB8 1" 0.065" | 0.25"| 0.035" | 1.25" | 0.065" | 0.5" | 0.049" |6.125"|4.375" | 1.75"| 1"

6L-CRT-TB16-TB6-TB20-TB10 1" 0.065" |0.375" 0.035" | 1.25" | 0.065" |0.625" 0.049" | 6.25" | 4.375" | 1.75"| 1"

6L-CRT-TB16-TB8-TB20-TB12 1" 0.065" 0.5" | 0.049" | 1.25" | 0.065" |0.75"| 0.065" | 6.25" | 4.375" | 1.75"| 1"

6L-CRT-TB16-TB12-TB20-TB16| 1" 0.065" | 0.75"| 0.065" | 1.25" | 0.065" 1™ 0.065" | 6.375" | 6.625" | 1.75" | 1.75"
6L-CRT-TB24-TB8-TB32-TB12 | 1.5" | 0.065" 0.5" | 0.049" 2" 0.065" |0.75"| 0.065" 7" 7" 2" | 1.75"
6L-CRT-TB24-TB12-TB32-TB16| 1.5" | 0.065" | 0.75"| 0.065" 2" 0.065" 1™ 0.065" | 7.125" 7" 2" | 1.75"
6L-CRT-TB24-TB16-TB32-TB20| 1.5" | 0.065" 1" 0.065" 2" 0.065" |1.25"| 0.065" | 7.25" 7" 2" | 1.75"
6L-CRT-TB32-TB8-TB40-TB12 2" 0.065" 0.5" | 0.049" 2.5" 0.065" |0.75"| 0.065" | 7.75" 9" 2" | 1.75"
6L-CRT-TB32-TB16-TB40-TB20| 2" 0.065" 1" 0.065" 2.5" 0.065" |1.25"| 0.065" 8" 7.25" 2" | 1.75"

FITOK
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Ordering Number Description

6L-CRT-TB6-TB4-4L-TB10-TB8-A A

7]

——

TT

1

Inner Tube Material

Main Inner Tube Size

Branch Inner Tube Size

Main Outer Tube Size

Branch Outer Tube Size

Inner Tube Grade®

| 6L |316L | TB6 | 3/8" x0.035" | [TB4 | 1/4" x 0.035" TB10| 5/8" x 0.049" TBS | 1/2" x 0.049" Internal Surface Ra<<0.13 um
(EP Condition)
TB8 | 172" x0.049" | |TB6 | 3/8" x 0.035" TB12| 3/4" x 0.065" TB10| 5/8" x 0.049" internal Surface Ra<0.18 pm
Type TB12| 3/4" x 0.065" | |TB8 | 1/2" x 0.049" TB16| 1" x 0.065" TB12| 3/4" x 0.065" (EP Condition)
Internal Surface Ra<<0.25 pm
TB16| 1" x 0.065" TB12| 3/4" x 0.065" TB20| 1 1/4" x 0.065" | |TB16| 1" x 0.065" (EP Condition)
CRT goaxial Reducing | |TB24| 1 1/2" x 0.065"| |TB16| 1" x 0.065" TB32| 2" x 0.065" TB20| 1 1/4" x 0.065" 5
ee
TB32| 2" x 0.065" TBA40| 2 1/2" x 0.065" RSl

Outer Tube Material —

None | 316L

4L | 304L

@ Ra values of the internal and external surfaces at tube circumferential weld area is undefined.
Note: "Ordering Number Description" is a reference to understand the combination rules of FITOK product part number.
Not all combinations are available.

www.solutecmandiri.com

6.35<0.D.<48.6
Internal Surface Ra<<0.38 ym
(BA Condition)

48.6<0.D.<63.5
Internal Surface Ra<<0.51 pm
(BA Condition)

Internal Surface Ra<<0.8 pm
(BA Condition)

Internal Surface Ra<<1.6 pm
(BA Condition)
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Coaxial Seal Fittings

Introduction

Coaxial Seal Fittings feature a double ferrule design that significantly reduces
installation costs when using coaxial tubing in semiconductor manufacturing,
as well as in toxic or hazardous gas applications. Unlike traditional welding
methods used to seal the outer tube, these fittings eliminate the challenges,
time consumption, and high costs associated with welding. They also mitigate
the risk of damaging the inner tubes during the welding process. They are easy
to install, highly reliable, and safe. Additionally, gap gauges can be used to
verify proper end connection assembly before system pressurization.

Features

© Sizes range from 1/2" to 1" or 12 mm to 25 mm

© Same installation method as 6D Series Tube Fittings Size, in. Size, mm Coefficient
© Available with metal and non-metal ferrules 0.D.<1/2 0.D.<12 0.75
© The working pressure of metal coaxial tube fittings 1/2<0.D.<3/4 12<0.D.<18 0.50

is determined by multiplying the outer tube’s working 0.D.>3/4 0.D.>18 0.25

pressure by corresponding coefficients

Connection Diagram

CCU Coaxial Seal Fitting
g il [T a
|
1 T

Outer Tube/ \Inner Tube

\

= =

Bulkhead Bored-Through
\Bulkhead Bored-Through Reducing Union

\Reducing Tee

Dimensions of Coaxial Seal Fittings

Fractional Tube

T-(-)rlll)be Basic Ordering Dimensions, in. (mm)
- Number L G F
-CCU-FL8-5.3 5.30 (135
G-Nut Hex F-Body Hex 1/2 CCU-FLB43 430 §109; 0.87 (22.2)]0.81 (20.6)
5/8 -CCU-FL10-4.42 1 4.42 (112) 1.00 (25.4)| 0.94 (23.8)
— I o -CCU-FL10-5.3 5.30 (135)
- -FL12-6. .
3/4 ccv 6.55 |6.55 (166) 1.13 (28.6)| 1.06 (27.0)
L -CCU-FL12-4.3 4.30 (109)
-CCU-FL16-3.5 3.50 (90)
1 -CCU-FL16-4.3 | 4.30(109) | 1.50 (38.1)|1.37 (34.9)
-CCU-FL16-6.5 6.50 (165)

Dimensions are for reference only and are subject to change;
Dimensions are shown with FITOK nuts finger-tight.

FITOK

www.solutecmandiri.com
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Ordering Number Description

SS - CCU - FL16TF - 6.5 - F2

1 I
| |

Body || i | it || - Ferrule | [Cleaning and
Material Fitting Type Fitting Type Port Size Material Length Packaging
| | | | [ [
$5[316 55 CCU Coaxial gL | Fractional 8[12" same XX | xx in. FC-01
Seal Fitting Tube Fitting Material
54|304 S5 L | MetricTube | | 10| 5/8" as Body F2| FC-02
Fitting TF | PTFE
12| 3/4" or 12 mm
16| 1" or 16 mm

Note: "Ordering Number Description" is a reference to understand the combination rules of FITOK product

part number. Not all combinations are available.

Other Fittings Used in Connection

Bulkhead Bored-Through Reducing Unions
F - Hex

G - Nut Hex
Gx - Nut Hex

Fractional Tube

Panel Hole | Max. Panel

T-Tube | Tx-Tube Basic Dimensions, in. (mm)
0.D. 0.D. Ordering Size Thickness
in. in. Number L C G F Gx in. (mm) in. (mm)
1/2 1/4 ‘ -TU-FL4-BFL8 | 2.63 (66.8) | 0.90 (22.9) | 0.87 (22.2) | 0.94 (23.8) | 0.56 (14.3) | 0.76 (19.4) ‘ 0.50 (12.7)
Bulkhead Bored-Through Reducing Tees
L1 L2
Gx-Lock Nut Hex
: x
3 L
= | — N k=
5F allt
& ( &
) )
-
m
(Y]
?
Gz-Nut Hex
Fractional Tube
T1-TubeT2-TubeT3-Tube,  Basic Dimensions, in. (mm) Panel Hole Max. Panel
0.D. 0.D. 0.D. | Ordering Size Thickness
in. in. in. Number G C1 E Gx Gy Gz c3 L1 L2 L3 in. (mm) in. (mm)
1”2 1/4 1/4 -TTT-FL8- | 0.87 | 0.90 | 0.94 | 0.63 | 0.56 | 0.56 | 0.60 | 1.49 | 1.96 | 1.33 0.45 0.40
TBFL4-FL4 [(22.2)((22.9)((23.8)((15.9)|(14.3)|(14.3)|(15.2)((37.9)((49.7)|(33.7)| (11.5) (10.2)

WWW.

solutecmandiri.com
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Medium and High Pressure Tubing
T15A Series

Features

Materials: 316/316L, enhanced-316/316L

Working pressures: up to 15,000 psig (1034 bar)
Working temperature: -325°F to 1000°F (-198°C to 537°C)
Supply conditions: annealed seamless tubing

For use with FITOK 20D series tube fittings

Marked with brand, material grade, specification,

© © © © O ©

pressure, annealing designator and heat number
Standard length: 40 in, 80 in, 10 ft, 20 ft, 1Tm, 2 m, 3 mand 6 m

Customized length as per customer requirement is also available

©)

Materials

FITOK Compot/)sition

(]
ONS Grade R c Mn p s si Cr Ni Mo
$31600/531603|  316/316L ss <0.035 <00 | <00ss| <03 | <100 16-18 | 10-14 | 2.0-3.0
535238/2(:;%03 Esn 1h6&;2$2f- ) SH <003 | | | | 1718 | 1214 | 2630

® Enhanced-316/316L complying with GB50516-2021 Technical Code for Hydrogen Fuelling Station is available, in which Nieq is not less than 28.5%.
Contact FITOK Group for more information.

Mechanical Properties

UNS Grade Yield IS(gliength Tensﬂekss'?rength EIong/ftlon Hardness
$31600/531603 316/316L
= = = <
Enhanced- Enhanced- 30 75 30 90 HRB
$31600/531603 316/316L

Dimensional Tolerance

Tube O.D. 0.D. Tolerance Wall Thickness Tolerance

in. in. %

1/8 +/-0.003

1/4

3/8

+/-10
1/2 +/-0.005
3/4

1

FITOK
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Working Pressure at Ambient Temperature

Working pressures are calculated in accordance with ASME B31.3.

Tube 0.D.| Wall Thickness Working Pressure
in. in. psig (bar)
1/8 0.037 15,000 (1,034)

0.083 15,000 (1,034)

1/4
0.065 10,300 (710)
0.118 15,000 (1,034)

3/8
0.095 10,000 (690)
0.156 15,000 (1,034)

12
0.134 11,200 (772)
0.240 15,000 (1,034)

3/4
0.188 10,000 (690)
1 0.220 10,000 (690)

Ordering Information

Elevated Temperature Factors

41

|
Temperature
Factor

°F °C

100 38
200 93 1.00
300 149
400 204 0.96
500 260 0.89
600 316 0.85
700 371 0.81
800 427 0.79
1000 537 0.76

Tubien.O.D. Wall Tihni.ckness St DT D2

1/8 0.037 O0O-T15A-2-037-6M OO-T15A-2-037-20F

0.083 O0O-T15A-4-083-6M O0O-T15A-4-083-20F

" 0.065 O0O-T15A-4-065-6M O0O-T15A-4-065-20F

0.118 O0O-T15A-6-118-6M O0O-T15A-6-118-20F

w 0.095 00O-T15A-6-095-6M O0O-T15A-6-095-20F

0.156 OO-T15A-8-156-6M OO-T15A-8-156-20F

5 0.134 O0O-T15A-8-134-6M O0O-T15A-8-134-20F
y 0.240 O0O-T15A-12-240-6M OO-T15A-12-240-20F
B 0.188 O0O-T15A-12-188-6M OO-T15A-12-188-20F
1 0.220 O0O-T15A-16-220-6M O0O-T15A-16-220-20F

@ In the ordering number, "6M"designator refers to 6 m tubing length and "20F" designator refers to 20 ft tubing length.
@ To order, add the material designator as prefix: SS for 316/316L and SH for enhanced-316/316L.

www.solutecmandiri.com
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T20D Series

Features

© © ©O © © 0

Materials: 316/316L, enhanced-316/316L
Working pressures: up to 20,000 psig (1379 bar)
Working temperature: -325°F to 800°F (-198°C to 427°C)

pressure and heat number

©

Supply conditions: cold-drawn 1/8-hard seamless tubing
For use with FITOK 20D series tube fittings

Marked with brand, material grade, specification,

Standard length: 40 in, 80 in, 10 ft, 20 ft, Tm, 2 m, 3 mand 6 m

Customized length as per customer requirement is also available

Materials

FrTOK Com&?sition
UNS Grade SLIEL C Mn p s i cr Ni Mo
$31600/531603|  316/316L ss <0.035 <00 | <00 <003 | <100 16-18 | 10-14 | 2.0-3.0
<2. <0.045 | <O0. <1.
s3ﬁ238/r;§e1%03 E; 1h6a/2$2.|i|— v SH <003 1718 | 1214 | 2630

® Enhanced-316/316L complying with GB50516-2021 Technical Code for Hydrogen Fuelling Station is available, in which Nieq is not less than 28.5%.
Contact FITOK Group for more information.

Mechanical Properties

UNS Grade Yield IS(tsriength Tensnlekss1i:rength EIong/f\tlon MErEes
$31600/531603 316/316L
= <
Enhanced- Enhanced- 75to 110 105 to 140 25 26 HRC
$31600/531603 316/316L

Dimensional Tolerance

Tube O.D. 0.D. Tolerance Wall Thickness Tolerance
in. in. %
1/4
3/8
12 +/-0.005 +/-10
3/4

1

FITOK
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Working Pressure at Ambient Temperature

Working pressures are calculated in accordance with ASME B31.3

Chapter IX High Pressure Piping.

Tube 0.D.| Wall Thickness Working Pressure
in. in. psig (bar)
1/4 0.065
3/8 0.083
20,000 (1,379)
12 0.109
3/4 0.165
1 0.172 17,800 (1,220)

Ordering Information
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Elevated Temperature Factors

|
Temperature
Factor

°F °C

100 38
200 93 1.00
300 149
400 204 0.96
500 260 0.89
600 316 0.85
700 371 0.81
800 427 0.79

Tubﬁq.O.D. Wall Tihni.ckness Ordering Number®®®
1/4 0.065 [J-T20D-4-065-6M [JO-T20D-4-065-20F
3/8 0.083 [OO-T20D-6-083-6M [00O-T20D-6-083-20F
12 0.109 [JO-T20D-8-109-6M [OJO-T20D-8-109-20F
3/4 0.165 [JO-T20D-12-165-6M [O0O-T20D-12-165-20F
1 0.172 [OO-T20D-16-172-6M [O0O-T20D-16-172-20F

@ In the ordering number, "6M"designator refers to 6 m tubing length and "20F" designator refers to 20 ft tubing length.
@ To order, add the material designator as prefix: SS for 316/316L and SH for enhanced-316/316L.
@ Cold-drawn 1/8-hard seamless tubing is not used with 15S series single-ferrule tube fittings.

www.solutecmandiri.com
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T20M Series

Features

© © © © © ©

pressure, and heat number

©

straight-length tubing and coned and threaded nipples in custom

length are also available.

Materials

Materials: 316/316L, enhanced-316/316L
Working pressure up to 20,000 psig (1379 bar)
Working temperature: -325°F to 800°F (-198°C to 427°C)
Cold-drawn seamless tubing

For use with FITOK 20M series medium pressure fittings

Marked with brand, material grade, specification,

Standard length: 40 in, 80 in, 10 ft, 20 ft, 1 m, 2 m, 3 m and 6 m,

Comp°</>sition
FITOK °
UNS Grade "
LSl C Mn P s si r Ni Mo
$31600/531603 316/316L SS <0.035 16-18 10-14 2.0-3.0
<2.00 | <0.045| =<0.03 | =<1.00
Enhanced- Enhanced-®
< 3 B .

$31600/531603 316/316L SH =0.03 17-18 12-14 26-3.0

@ Enhanced-316/316L complying with GB50516-2021 Technical Code for Hydrogen Fuelling Station is available, in which Nieq is not less than 28.5%.

Contact FITOK Group for more information.

Dimensional Tolerance

Tube O.D. 0.D. Tolerance Tube I.D. I.D. Tolerance
in. in. in. in.
1/4 -0.002/-0.007 0.109
3/8 0.203 0/-0.005
9/16 0.312
3/4 -0.005/-0.01 0.438
1 0.562 +/-0.005
11/2 0.937

FITOK
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Working Pressure at Ambient Temperature

Working pressures are calculated in accordance with ASME B31.3
Chapter IX High Pressure Piping.

-
Tube O.D. Tube I.D. Working Pressure
in. in. psig (bar)
1/4 0.109
3/8 0.203
9/16 0.312 20,000 (1,379)
3/4 0.438
1 0.562
1172 0.937 15,000 (1,034)

Pressure-Temperature Ratings

Working Pressu

45

re

psig (bar)
-423 to 100°F o o o o o 0 of o,
(-252 to 37.8°C) 200°F (93°0) 400°F (204°C) 600°F (316°C) 800°F (427°C)
20,000 (1379) 20,000 (1379) 19,000 (1310) 18,000 (1241) 16,800 (1158)
15,000 (1034) 15,000 (1034) 14,200 (979) 13,500 (931) 12,600 (869)

Ordering Information

Cold-Drawn Seamless Tubing

Tube 0.D. Tube L.D. Ordering Number®®

n. in.

14 0.109 OO-T20M-4-6M OO-T20M-4-20F

38 0.203 OO-T20M-6-6M OO-T20M-6-20F

9716 0.312 OO-T20M-9-6M OO-T20M-9-20F

3/4 0.438 OO-T20M-12-6M OO-T20M-12-20F
1 0.562 OO-T20M-16-6M OO-T20M-16-20F

112 0.937 OO-T20M-24-6M OO-T20M-24-20F

@ In the ordering number, "6M"designator refers to 6 m tubing length and "20F" designator refers to 20 ft tubing length. Nipples in custom length

available upon request.

@ To order, add the material designator as prefix: SS for 316/316L and SH for enhanced-316/316L.

FITOK
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Coned and Threaded Nipples

FITOK

0]
Tub_e 0.D. Tulc?e 1.D. I..ength L Ordering Number?
in. in. in. (mm)
3.00 (76.2) O0O-T20M-4CT-3N
4.00 (101.6) O0O-T20M-4CT-4N
6.00 (152.4) O0O-T20M-4CT-6N
1/4 0.109
8.00 (203.2) O0O-T20M-4CT-8N
10.0 (254.0) O0O-T20M-4CT-10N
12.0 (304.8) O0O-T20M-4CT-12N
3.00 (76.2) O0O-T20M-6CT-3N
4.00 (101.6) O0O-T20M-6CT-4N
6.00 (152.4) O0O-T20M-6CT-6N
3/8 0.203
8.00 (203.2) O0O-T20M-6CT-8N
10.0 (254.0) [OO-T20M-6CT-10N
12.0 (304.8) O0O-T20M-6CT-12N
4.00 (101.6) O0O-T20M-9CT-4N
6.00 (152.4) O0O-T20M-9CT-6N
9/16 0.312 8.00 (203.2) O0O-T20M-9CT-8N
10.0 (254.0) O0O-T20M-9CT-10N
12.00 (304.8) O0O-T20M-9CT-12N
4.00 (101.6) O0O-T20M-12CT-4N
6.00 (152.4) O0O-T20M-12CT-6N
3/4 0.438 8.00 (203.2) O0O-T20M-12CT-8N
10.0 (254.0) [JO-T20M-12CT-10N
12.0 (304.8) O0O-T20M-12CT-12N
6.00 (152.4) O0O-T20M-16CT-6N
8.00 (203.2) O0O-T20M-16CT-8N
1 0.562
10.0 (254.0) O0O-T20M-16CT-10N
12.0 (304.8) O0O-T20M-16CT-12N
6.00 (152.4) O0O-T20M-24CT-6N
8.00 (203.2) O0O-T20M-24CT-8N
112 0.937
10.0 (254.0) O0O-T20M-24CT-10N
12.0 (304.8) O0O-T20M-24CT-12N

@ Nipples in customized length available upon request.
@ To order, add the material designator as prefix: SS for 316/316L and SH for enhanced-316/316L.
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T60H Series

Features

O Materials: 316/316L, enhanced-316/316L

© Working pressure up to 60,000 psig (4137 bar)

© Working temperature: -423°F to 1200°F
(-252°C to 649°C)

Cold-drawn seamless tubing

O O

For use with FITOK 60H series high pressure fittings

©

Marked with brand, material grade, specification,
pressure, and heat number
Standard length: 40 in, 80 in, 10 ft, 20 ft, 1 m, 2 m, 3 m and 6 m, straight-length

tubing and coned and threaded nipples in custom length are also available.

©)

Materials
Composition
LB Grade Dez:T(r?;(tor %
9 C Mn P s Si cr Ni Mo
$31600/S31603 316/316L SS <0.035 16-18 10-14 2.0-3.0
Enhanced Enhanced <2.00 | <0.045| =<0.03 | =1.00
_ B B ] ] ]
$31600/531603 316/316L SH <0.03 17-18 12-14 2.6-3.0

Dimensional Tolerance

Tube O.D. 0.D. Tolerance I.D. Tolerance
in. in. in.
1/4 -0.002/-0.007 0.083
3/8 0.125 0/-0.005
-0.005/-0.01
9/16 0.188

Pressure-Temperature Ratings

Working Pressure
psig (bar)

-423 to 100°F

(-252 to 37.8°C) 200°F (93°C)

400°F (204°C) 600°F (316°C) 800°F (427°C)

60,000 (4137) 60,000 (4137) 57,750 (3982) 54,250 (3740) 50,700 (3496)

If tubing is used at temperatures above 800°F (427°C) or reused thereafter, working pressures for tubing in the following table
shall apply.

Working Pressure

psig (bar)
-423 to 200°F
(-252 to 93°C) 400°F (204°C) 600°F (316°C) 800°F (427°C) 1000°F (538°C) 1200°F (649°C)
24,200 (1669) 22,200 (1531) 20,500 (1413) 18,850 (1300) 18,600 (1282) 8,750 (603)

www.solutecmandiri.com
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Ordering Information

Cold-Drawn Seamless Tubing

Tub_e 0.D. Tub_e 1.D. Ordering Number®®
in. in.
1/4 0.083 OC-T60H-4-6M [O0O-T60H-4-20F
3/8 0.125 [OC-T60H-6-6M [OO-T60H-6-20F
9/16 0.188 OO-T60H-9-6M [OC-T60H-9-20F

® In the ordering number, "6M"designator refers to 6 m tubing length and "20F" designator refers to 20 ft tubing length. Nipples in custom length
available upon request.
@ To order, add the material designator as prefix: SS for 316/316L and SH for enhanced-316/316L.

Coned and Threaded Nipples

Tube O.D. Tube I.D. Length L ® St Aser®
- in. in. in. (mm)
2.75 (69.9) [OO-T60H-4CT-2.75N
3.00 (76.2) OO-T60H-4CT-3N
4.00 (101.6) [JC-T60H-4CT-4N
1/4 0.083 6.00 (152.4) [JC-T60H-4CT-6N
8.00 (203.2) [JC-T60H-4CT-8N
10.0 (254.0) [OJO-T60H-4CT-10N
} 12.0 (304.8) OO-T60H-4CT-12N
3.00 (76.2) OO-T60H-6CT-3N
4.00 (101.6) [OO-T60H-6CT-4N
6.00 (152.4) [JC-T60H-6CT-6N
3/8 0.125
8.00 (203.2) [OO-T60H-6CT-8N
10.0 (254.0) [O-T60H-6CT-10N
- 12.0 (304.8) [CJ-T60H-6CT-12N
4.00 (101.6) [JO-T60H-9CT-4N
6.00 (152.4) [OO-T60H-9CT-6N
9/16 0.188 8.00 (203.2) [OJO-T60H-9CT-8N
10.0 (254.0) OO-T60H-9CT-10N
12.0 (304.8) OO-T60H-9CT-12N

@ Nipples in custom length available upon request.
@ To order, add the material designator as prefix: SS for 316/316L and SH for enhanced-316/316L.

FITOK
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Jacketed Tubing
TJT Series

Features

O Materials: stainless steel or copper tubing, PVC or TPU jacket
Sizes: 1/4" to 1 1/4", 6 mm to 32 mm

Working temperature: -31°F to 194°F (-35°C to 90°C)

Stainless steel tubing bright annealed with machined finished

© O O

external surface

©

For use with FITOK 6D series tube fittings, 4:1 safety factor
for the tubing and connection part of fitting and tubing
© Marked with brand, tubing material grade, standard, specification,

heat number

Materials

Tubing

ASTM FITOK Compozsition Mechanical Properties
UNS [6rade! standard | Designator C Cr Ni Mo | Cu | sStoagth | stength Elongation| . dness
MPa MPa %
S10001 316/ | A269 ss <0035’ 16-18 | 10-14 | 20-30 | - =205 | =515 | =35 | <80HRB
€12200| - B75 cu - - - - 999 | =62 =205 - -

@ The carbon content of tubing with outside diameter smaller than 1/2" or wall thickness smaller than 0.049" is allowed up to 0.04%.

PVC Jacket
|
Min. Tensile Strength 1530 psig (105 bar)

Min. Elongation 300%
Shore Hardness 80 HA
Max. Working Temperature 194°F (90°C)
Min. Installation Temperature -31°F (-35°C)
Min. Working Temperature -31°F (-35°C)
Resistance to Chloride Yes
Max. Water Absorption 0.06%

FITOK
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Technical Data

Fractional
. Wall© |Max. Working|Min. Working| Working | Min. Bend | Jacket 0.D.| Max. Straight-
Dlt\e,Laitig:clxr UNS TubienO.D. Thickness| Temperature | Temperature | Pressure | Radius in. Coil Length 'If'ﬁ?,?:h
9 ) in. °F (°C) °F (°C) psig in. £0.016 in. ft ft 9
1/4 0.028 4000 0.407 6560
5/16 0.035 4000 0.471 4170
3/8 0.049 4800 8 0.533 2530
1/2 0.065 5100 0.657 1430
ss $31600/
531603 5/8 0.083 5200 0.783 900
3/4 0.095 4900 0.907
7/8 0.095 194 (90) -31(:35) 4200 1.033 20
/ /
1 0.109 4200 1.157
11/4 0.120 3600 1.407
1/4 0.035 1600 0.407 4800
3/8 0.035 1000 0.533 3050
(@V) C12200 8
0.035 @ 800 0.657 2200
1/2
0.049 1100 0.657 1650

FITOK
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Metric
. Wall® |Max. Working/Min. Working| Working | min. Bend | Jacket O.D.| Max. |Straight-
DME.‘te“:I UNS Tube O.D. Thickness | Temperature | Temperature | Pressure | Radius mm Coil Length .Il'.irl;?:h
SRy Al mm °C (°F) °C (°F) bar cm +0.4 mm m o 9
6 1.0 420 10 1600
8 1.0 310 12 1140
10 1.2 300 14 750
12 1.5 330 20.3 16 500
14 2.0 380 18 330
15 2.0 360 19 300
. $31600/ 16 2.0 330 20 280
531603 18 2.0 290 22
20 2.0 260 24
204 (400) -29 (-20) 6
22 2.0 230 26
25 3.0 320 / 29 /
28 3.0 280 32
30 3.0 260 34
32 3.0 240 36
6 1.0 140 10 1400
10 1.0 80 14 750
CcuU C12200 20.3
102 60 16 650
12
15 100 16 450

@ Refer to TMP series tubing for other wall thicknesses of $31600/531603.
@ Not recommended for use with 6D series tube fittings in gas service.

Ordering Information
1. Standard length: 20 ft and 6 m
2. 531600/531603 material jacketed tubing is ordered in the same way as TCT series coiled tubing, for different lengths see
Ordering information of TCT series.

www.solutecmandiri.com
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Ordering Number Description

SS-TJIT-6-035-U-W-6M

TT[_

ey

www.solutecmandiri.com

Material [ Series Tube O.D. Th}":"ka,!!ess = M’g%‘éﬁgl— Jcagl‘grt Length
SS [316/316L | T | Fractional Metric Fractional Metric PVC Black Length xx m (Except
xxM | For Random Length
CU (12200 4 174" |6MM |6 mm ||028| 0.028" (0.8| 0.8 mm || U [TPU||W|White Coiled Tubing)
6 3/8" |8MM (8 mm ||035( 0.035" |1.0| 1.0 mm Length xx ft (Except
xxF For Random Length
8 172" |10MM| 10 mm | [049| 0.049" |1.2| 1.2 mm Coiled Tubing)
10 |5/8" 12MM| 12 mm | |065| 0.065" [1.5| 1.5 mm Random Length
Grade CL11F (For
12 | 3/4" 14MM| 14 mm | |083| 0.083" | 1.8 1.8 mm CL11F Coiled Tubing( Only)
14 |7/8" 16MM| 16 mm | (095| 0.095" [2.0| 2.0 mm Random Length
" " CL11M | Grade CL11M (For
6] 18'\'"\"| 18 mm | 8 010" K 2-2 mm Coiled Tubing Only)
20 | 11/4" 20MM| 20 mm | [120( 0.120" |2.5| 2.5 mm Random Length
22MM| 22 " CL21F | Grade CL21F (For
mm | [134) 0.134" 12.8) 2.8 mm Coiled Tubing Only)
25MM| 25mm | |156( 0.156" |3.0| 3.0 mm Random Length
28MM| 28 mm 35|35 CL21M| Grade CL21M (For
mm Coiled Tubing Only)
30MM| 30 mm
4.0] 4.0 mm Random Length
32MM| 32 mm CL31F | Grade CL31F (For
Coiled Tubing Only)
Random Length
CL31M| Grade CL31M (For
Note: "Ordering Number Description" is a reference to understand the combination rules of Coiled Tubing Only)
FITOK product part number. Not all combinations are available. For any questions, please contact Random Length
FITOK Group or our authorized distributors. CL41F | Grade CLA1F (For
Coiled Tubing Only)
Random Length
CL41M| Grade CLATM (For

Coiled Tubing Only)

4
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Insulated Tubing
TIT Series

Features

© Materials: stainless steel or copper tubing, fibrous glass insulation,
PVC or TPU jacket

O Sizes: 1/4" to 1 1/4", 6 mm to 32 mm

Maintains temperature from -20°F to 400°F (-29°C to 204°C)

O Stainless steel tubing bright annealed with machined finished

©)

external surface
O For use with FITOK 6D series tube fittings, 4:1 safety factor
for the tubing and connection part of fitting and tubing

© Marked with brand, tubing material grade, standard, specification, heat number

Materials

Tubing

ASTM FITOK Comp(;‘)’sition Mechanical Properties
UNS | Grade Skl PR C Cr Ni Mo Cu St\r(;(renlgth S-It-fgrfiglfh E'°"§at‘°" Hardness
MPa MPa %
SIe0U1 31871 A269 ss  |<0.035” 16-18 | 10-14 | 2030 | - >205 | =515 | =35 | <80HRB
C12200| - B75 cu - - - - 99.9 | =62 >205 - -

@ The carbon content of tubing with outside diameter smaller than 1/2" or wall thickness smaller than 0.049" is allowed up to 0.04%.

PVC Jacket
|
Min. Tensile Strength 1530 psig (105 bar)

Min. Elongation 300%
Shore Hardness 80 HA
Max. Working Temperature 194°F (90°C)
Min. Installation Temperature -31°F (-35°C)
Min. Working Temperature -31°F (-35°C)
Resistance to Chloride Yes
Max. Water Absorption 0.06%

FITOK
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Technical Data

Fractional
. Wall® [Max. Working|Min. Working| Working| min. Bend lJacket 0.0.| Max. | Straight-
D';’L?tig::)r UNS TubienO.D. Thickness| Temperature | Temperature | Pressure | Radius in. Coil Length #ﬁg?:h
s : in. °F (°C) °F (°C) psig in. | 20.157in. |  ft rl
1/4 0.028 4000 1.27
5/16 0.035 4000 1.34
1640
3/8 0.049 4800 13.8 1.40
172 0.065 5100 1.68
531600/
SS $31603 5/8 0.083 5200 1.80 984
3/4 0.095 4900 1.93
7/8 0.095 400 (204) -20 (-29) 4200 2.06 20
/ /
1 0.109 4200 2.18
11/4 0.120 3600 243
1/4 0.035 1600 1.27
3/8 0.035 1000 1.40
(@V) C12200 @ 9.84 1640
0.035 800 1.68
12
0.049 1100 1.68

FITOK
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Metric
. Wall® |Max. Working|Min. Working| Working | min. Bend | Jacket 0.D.]  Max. Straight-
DM?tenil UNS Tube O.D. Thickness| Temperature | Temperature | Pressure | Radius mm Coil Length .Il‘.ﬁg?:h
esignator mm mm °C (°F) °C (°F) bar mm =4 mm in m g
6 1.0 420 32
8 1.0 310 34
500
10 1.2 300 36
12 1.5 330 350 42
14 20 380 44 400
15 2.0 360 45
300
s 531600/ 16 20 330 *
$31603| o 20 290 48
20 2.0 260 50
204 (400) -29 (-20) 6
22 2.0 230 52
25 3.0 320 / 55 /
28 3.0 280 58
30 3.0 260 60
32 3.0 240 62
6 1.0 140 32
10 1.0 80 36
cu C12200 250 500
102 60 42
12
1.5 100 42

@ Refer to TMP series tubing for other wall thicknesses of $31600/531603.
@ Not recommended for use with 6D series tube fittings in gas service.

Ordering Information

1. Standard length: 20 ft and 6 m

2.531600/531603 material jacketed tubing is ordered in the same way as TCT series coiled tubing, for different lengths see
Ordering Information of TCT series.

FITOK
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Ordering Number Description

55-TIT-6-035-U-W-6M

ey

Material [ Series Tube O.D. = Wall Thickness = ,dg%léreigl— Jcagl(oert Length
SS | 316/316L | TIT | Fractional Metric Fractional Metric PVC Black Length xx m (Except
xxM | For Random Length
CU | 12200 4 1/4"  |6MM |6 mm | (028| 0.028" [0.8( 0.8 mm || U |TPU||W|White Coiled Tubing)
5 5/16" |8MM [8 mm | |035( 0.035" |1.0| 1.0 mm Length xx ft (Except
xxF For Random Length
6 3/8"  |10MM| 10 mm | (049| 0.049" |1.2| 1.2 mm Coiled Tubing)
8 172" 12MM| 12 mm | |065| 0.065" [1.5| 1.5 mm Random Length
" \ CL11F | Grade CL11F (For
10 | 5/8 14MM| 14 mm | |083]| 0.083" |1.8| 1.8 mm Coiled Tubing Only)
12 [34*  |16MM] 16 mm | [095] 0.095" [2.0( 2.0 mm Random Length
" " CL11M| Grade CL11M (For
bl 18“"""| 18 mm | 1109] 0.109" 22| 2.2 mm Coiled Tubing Only)
16 | 1" 20MM| 20 mm | [120| 0.120" [2.5| 2.5 mm Random Length
2 11/4" 22MM| 22 " CL21F | Grade CL21F (For
0 / mm | 134| 0.134" |2.8|2.8 mm Coiled Tubing Only)
25MM| 25mm | [156| 0.156" |3.0| 3.0 mm Random Length
28MM| 28 mm 35|35 CL21M| Grade CL21M (For
mm Coiled Tubing Only)
30M M| 30 mm
4.0/ 4.0mm Random Length
32M M| 32 mm CL31F | Grade CL31F (For
Coiled Tubing Only)
Random Length
CL31M| Grade CL31M (For
Note: "Ordering Number Description" is a reference to understand the combination rules of Coiled Tubing Only)
FITOK product part number. Not all combinations are available. For any questions, please contact Random Length
FITOK Group or our authorized distributors. CLA1F gcr)?lgg $tt1"ig(l:g:ﬂy)
Random Length
CL41M| Grade CL41M (For

www.solutecmandiri.com

Coiled Tubing Only)
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Heat Trace Tubing
TST Series

Features

© Steam trace
O Materials: stainless steel or copper process tube and tracer
tube, fibrous glass insulation, PVC or TPU jacket

O Sizes: process and tracer tube: 1/4" to 1/2", 6 to 14 mm

©

Maintains process temperature from 50°F to 355°F (10°C to 179°C)
For use with FITOK 6D series tube fittings, 4:1 safety factor for

©)

tubing and connection part of fitting and tubing
O Marked with brand, and ordering number

Materials of Process Tube and Tracer Tube

Compoosition Mechanical Properties
UNS | Grade ASTM FITOK % e
i ie ensile ;
SEIEELE] PEALITERT C Cr Ni Mo Cu | Strength | Strength Elonf,’/atlon Hardness
MPa MPa °

$31600/ | 316/ @
S31603 | 316L A269 SS <0.035 16-18 10-14 | 2.0-3.0 - =205 =515 =35 | <80HRB
C12200 - B75 cuU - - - - 99.9 =62 =205 - -

@ The carbon content of tubing with outside diameter smaller than 1/2" or wall thickness smaller than 0.049" is allowed up to 0.04%.

PVC Jacket
|
Min. Tensile Strength 1530 psig (105 bar)
Min. Elongation 300%
Shore Hardness 80 HA
Max. Working Temperature 194°F (90°C)
Min. Installation Temperature -31°F (-35°C)
Min. Working Temperature -31°F (-35°C)
Resistance to Chloride Yes
Max. Water Absorption 0.06%
Types
Light Heat Trace Heavy Heat Trace

Temperature Maintenance Range

Light Heat Trace Heavy Heat Trace
50°F to 200°F 200°F to 355°F
(10°C to 93°Q) (93°C to 179°C)

One Process Tube Two Process Tubes  One Process Tube Two Process Tubes

FITOK
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Technical Data of Light Heat Trace

Fractional

Process Tube Tracer Tube Product O.D. Min. . ) Straight-
Tube O.D. x Wall | Tube O.D. x Wall in, Bend Radius | Max. Coil Length ™ |  ength Tubing
Thickness, in. Thickness, in. +0.157 in. in. ft
Process Tube and Tracer Tube

1/4X0.035 1/4X0.035 1.65

3/8X0.049 3/8X0.049 1.89 13.8 1312 20

1/2X0.065 1/2X0.065 2.32

Two Process Tubes and Tracer Tube

1/4X0.035 1/4X0.035 1.65

3/8X0.049 3/8X0.049 1.89 13.8 984 20

1/2X0.065 1/2 X0.065 2.32

@ Contact FITOK Group for more information.

Metric

Process Tube Tracer Tube Min. . @ Straight-
Product O.D. mm . . .
Tube O.D. x Wall | Tube O.D. x Wall +4 mm Bend Radius | M2X- COll Length | ) g4 Tubing
Thickness, mm Thickness, mm mm m
Process Tube and Tracer Tube
6X1 6X1 41
8X1 8X1 45
350 400
10X 1 10X 1 49 6
12X1 12X1 57
14X2 14X 2 61 / /
Two Process Tubes and Tracer Tube
6X1 6X1 41
8X1 8X1 45
350 300
10X 1 10X 1 49 6
12 X1 12 X1 57
14X2 14X 2 61 / /

@ Contact FITOK Group for more information.

FITOK
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Technical Data of Heavy Heat Trace

Fractional

e o] U525 | o | Mo cotongn®] S
Thickness, in. Thickness, in. £0.157 in. in. ft
Process Tube and Tracer Tube
1/4X0.035 1/4X0.035 1.65
3/8X0.049 3/8X0.049 1.89 13.8 1312 20
1/2X0.065 1/2X0.065 2.32
Two Process Tubes and Tracer Tube
1/4X0.035 1/4X0.035 1.65
3/8X0.049 3/8X0.049 1.89 13.8 984 20
1/2X0.065 1/2X0.065 2.32

D Contact FITOK Group for more information.

Metric

Process Tube Tracer Tube Min. . @ Straight-
.D. . Max. Coil Length q
Tube 0.0. x Wall | Tube 0.0, x Wall | ' "°%% %:0-MM | end Radius m 9™ | Length Tubing
Thickness, mm Thickness, mm mm m
Process Tube and Tracer Tube
6X1 6X1 41
8X1 8X1 45
350 400
10X1 10X1 49 6
12 X1 12 X1 57
14X2 14X2 61 / /
Two Process Tubes and Tracer Tube
6X1 6X1 41
8X1 8X1 45
350 300
10X 1 10X 1 49 6
12 X1 12 X1 57
14X 2 14X 2 61 / /

D Contact FITOK Group for more information.

Working Pressure

Refer to the working pressure of TMP series tubing.

www.solutecmandiri.com
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Ordering Information
Fractional

Refer to Part Number Description to get a complete ordering number.

T ey Process Tue T
Thickness, in. Material Thickness, in. Light Heat Trace Heavy Heat Trace
Process Tube and Tracer Tube
1/4X0.035 316/316L 1/4X0.035 SS-TST-L2-4035-5S4035-J-J-J | SS-TST-H2-4035-S54035-C1-1-C101
3/8X0.049 C12200 3/8X0.049 CU-TST-L2-6049-556049-1-[1-(11 | CU-TST-H2-6049-556049-1-1-[1[]
Two Process Tubes and Tracer Tube

1/4X0.035 316/316L 1/4X0.035 SS-TST-L3-4035-554035-0-0-O | SS-TST-H3-4035-S54035-0-0-00

3/8X0.049 C12200 3/8X0.049 CU-TST-L3-6049-556049-[1-[J-[[1 | CU-TST-H3-6049-556049-1-[1-[1C]
Metric

Refer to Part Number Description to get a complete ordering number.

Process Tube Process Tracer Tube Ordering Number

Tube OD. X | Tybe Tube O.D. x .

Wall Thickness Material Wall Thickness| Light Heat Trace Heavy Heat Trace
mm mm

Process Tube and Tracer Tube
6X1 316/316L 6X1 SS-TST-L2-6MM1.0-SS6MM1.0-[0-0-0  |SS-TST-H2-6MM1.0-SS6 MM 1.0-0-0-1J
10X1 C12200 10X1 CU-TST-L2-10MM1.0-SS10MM1.0-O0-O-O0/CU-TST-H2-10MM1.0-SS10MM1.0-0-0O0-0O
Two Process Tubes and Tracer Tube

6X1 316/316L 6X1 SS-TST-L3-6MM1.0-SS6MM1.0-C0-0-J0  |SS-TST-H3-6MM1.0-SS6MM1.0-1-0-11
10X1 C12200 10X1 CU-TST-L3-10MM1.0-SS10MM1.0-0-0-C0CU-TST-H3-10MM1.0-SS10MM1.0-C0-O0-00

@ Standard length: 20 ft and 6 m

@ $31600/531603 material jacketed tubing is ordered in the same way as TCT series coiled tubing, for different lengths see Ordering Information of

TCT series.

FITOK
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Ordering Number Description

SS - TST - L2 - 6035 - 556035 - U - W - 6M

——
Process Tube | | Tvpe Tube || Process Process Tube || Tracer Tube | Tracer Tube| Tracer Tube || Jacket || Jacket Length
Material yp Quantity || Tube O.D. |Wall Thickness Material 0.D. Wall Thickness| | Material Color
| | | — | — |
SS |316/316L Light 5 |2pcs Fractional Metric | SS |316/316L| Fractional Metric PVC Black Length xx m (Except
Heat Tubes xxM | For Random Length
CU | C12200 Trace 4 |1/4" |6MM |6 mm 4 |1/4" |6MM |6 mm U |TPU W [White Coiled Tubing)
3 pcs
:ea)('y 3| Tubes 5 |5/16" |8MM |8 mm 5 |5/16" |8MM |8 mm Length xx ft (Except
Treaace - " xxF For Random Length
6 |[3/8 10MM| 10 mm 6 |[3/8 10MM| 10 mm Coiled Tubing)
8 |12 12MM| 12 mm 8 |12 12MM| 12 mm Random Length
CL11F | Grade CL11F (For
: : Random Length
Fractional Metric - Fractional Metric [— CL11M| Grade CL11M (For
028| 0.028" [0.8| 0.8 mm 028( 0.028" |0.8| 0.8 mm Coiled Tubing Only)
. . Random Length
035| 0.035" |1.0| 1.0mm 035| 0.035" |1.0| 1.0 mm CL21F | Grade CL21F (For
049| 0.049" [1.2 1.2 mm 049| 0.049" [1.2 1.2 mm Coiled Tubing Only)
" " Random Length
065| 0.065 1.5( 1.5 mm 065| 0.065 1.5 1.5 mm CL21M| Grade CL21M (For
083| 0.083" |1.8 1.8 mm 083/ 0.083" 1.8 1.8 mm Coiled Tubing Only)
Random Length
2.0( 2.0 mm 2.0( 2.0 mm CL31F | Grade CL31F (For
2.2{2.2mm 2.2(22mm Coiled Tubing Only)
Random Length
25(25 25|25
o mm CL31M| Grade CL31M (For
Coiled Tubing Only)
Random Length
Note: "Ordering Number Description" is a reference to understand the combination rules of FITOK product CL41F | Grade CL41F (For
Coiled Tubing Only)
part number. Not all combinations are available. For any questions, please contact FITOK Group or our 9oy
. L Random Length
authorized distributors. cLa1M| Grade CL4TM (For

www.solutecmandiri.com
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Other Tubing Products
SilcoNert® 2000 (Sulfinert®) Coated Tubing

Features

Natural gas samples often contain varying amounts and types of sulfur compounds, which can interfere with reaction or
poison catalysts in many petrochemical processes. Because sulfur compounds quickly react with stainless steel surfaces, to
prevent sulfur adsorption, passivation treatment is performed on the surface of the substrate, we also call this passivation
technology "silanization", and the passivation layer is also called "SilcoNert® 2000 (Sulfinert®) Coating". SilcoNert® 2000
(Sulfinert®) technique bonds an inert silica layer onto the surface of the stainless steel. This layer acts as a barrier, preventing
active compounds from reacting with or adsorbing to the stainless steel.

TMP Series SilcoNert® 2000 (Sulfinert®) TCT Series SilcoNert® 2000 (Sulfinert®)
Coated Tubing Coated Tubing

© SilcoNert® 2000 (Sulfinert®) coating for the internal surface of stainless steel tubing only

© For supply length, please refer to TMP and TCT series tubing

Ordering Information

Add "-SI" as a suffix to the standard ordering number.

For example:

1. To order 316 tubing, ASTM A269 compliant, TMP series, 1/4" 0.D. x 0.035" wall thickness, 6 m length, SilcoNert® 2000
(Sulfinert®) coated, the ordering number is SS-TMP-4-035-6M-SI.

2. To order 316 tubing, ASTM A269 compliant, TCT series, 1/4" O.D. x 0.035" wall thickness, cut length 100 m, SilcoNert® 2000
(Sulfinert®) coated, the ordering number is SS-TCT-4-035-100M-Sl.

FITOK
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Custom Bent Tubing

Features

© Cold forming of stainless steel tubing by CNC tube benders, single plane bending, 3D bending and custom coned and
threaded nipple bending available

© Customized following customers' drawings and designed and customized as per customer requirement

TMP Series Bent Tubing

T20D/T20M Series Bent Tubing

FITOK
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Standard Packaging for Seamless Straight-Length
Tubing

Table 1 shows the standard packaging comparison for TMP series seamless straight-length tubing

Table 2 shows the standard packaging comparison for TBA series seamless straight-length tubing

Table 3 shows the standard packaging comparison for TEP series seamless straight-length tubing

Table 4 shows the standard packaging comparison for T15A, T20D, T20M and T60H series seamless straight-length

tubing (fractional)

Table 1
8 |
TUb? oot Th;Ic\:(ar:less Car:;faso/ard WZ?)?:I/en W:;S:i/en TUb? oHer Th;Ic\{(ar:less Carzlcbso/ard WZ?::I/en W:;S:i/en
in p Case Case in . Case Case
in Tube (big) (small) in Tube (big) (small)
116 0.02 300 6000 3000 3/4 0.095 6 120 78
1/8 0.028 140 2660 1540 3/4 0.109 5 110 80
1/8 0.035 120 2280 1440 7/8 0.049 5 100 50
3/16 0.035 50 1500 500 1 0.065 4 80 40
1/4 0.035 40 800 400 1 0.083 4 80 40
1/4 0.049 35 805 385 1 0.095 4 80 40
1/4 0.065 30 660 390 1 0.109 4 76 40
5/16 0.035 30 600 300 1 0.12 4 76 40
3/8 0.035 25 500 250 11/4 0.083 2 60 30
3/8 0.049 22 484 242 11/4 0.095 2 60 30
3/8 0.065 18 396 252 11/4 0.109 2 58 30
12 0.035 17 340 170 11/4 0.12 2 54 30
12 0.049 17 340 170 11/4 0.134 2 48 30
12 0.065 13 260 169 11/4 0.156 2 42 30
12 0.083 11 220 165 1172 0.095 1 40 20
5/8 0.049 1 220 110 1172 0.109 1 40 20
5/8 0.065 10 200 120 1172 0.12 1 40 20
3/4 0.049 8 160 80 1172 0.134 1 40 20
3/4 0.065 8 160 80 1172 0.156 1 35 20
3/4 0.083 7 140 77 1172 0.188 1 30 20

FITOK
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U2 G Th;'cvkar:less Cartl?oso/ard nglelen Wpogzlen U2 G Th;’cvkar:less Ca:i?oso/ard Wzgfi/en Wpogzlen
mm ase Case mm Case Case
mm Tube (big) (small) mm Tube (big) (small)
2 0.5 200 @ 2000 16 2 8 184 96
3 0.5 150 3000 1500 16 2.5 7 154 98
3 0.8 135 2970 1485 16 3 7 133 98
6 1 40 800 400 18 1 8 160 80
6 1.5 35 770 350 18 1.5 8 160 80
8 1 30 600 300 18 2 8 160 80
8 1.5 25 500 300 18 2.5 6 132 78
8 2 20 440 300 18 3 5 110 80
10 1 25 500 250 18 4 5 90 80
10 1.5 19 399 247 18 5 4 80 72
10 2 15 315 240 20 1.5 8 160 80
10 2.5 13 273 234 20 2 7 140 77
12 1 17 340 170 20 2.5 5 110 80
12 1.5 15 330 165 22 2 5 100 50
12 2 12 264 168 22 2.5 5 100 50
14 1 14 280 140 22 3 4 88 48
14 1.5 12 276 132 25 2 4 80 40
14 2 10 220 140 25 2.5 4 80 40
14 2.5 8 184 136 28 2.5 4 76 40
14 3 8 160 136 30 3 3 60 30
15 1 12 240 120 32 35 2 40 20
16 1 10 230 100 38 4 1 35 20
16 1.5 10 230 100

@ Packing in big wooden cases available subject to confirmation from FITOK.

www.solutecmandiri.com
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Table 2
- __r |
Tube 0. M PSS Wooden | Wooden  Tube00. WL | PSS | wooden | wonden
in X ase Case in o Case Case
in Tube (big) (small) in Tube (big) (small)

1/8 0.028 140 2660 1540 7/8 0.049 5 100 50
1/4 0.035 40 800 400 1 0.065 4 80 40
1/4 0.049 35 805 385 1 0.083 4 80 40
1/4 0.065 30 660 390 1 0.095 4 80 40
5/16 0.035 30 600 300 1 0.109 4 76 40
3/8 0.035 25 500 250 1 0.12 4 76 40
3/8 0.049 22 484 242 114 0.083 2 60 30
3/8 0.065 18 396 252 11/4 0.095 2 60 30
12 0.035 17 340 170 114 0.109 2 58 30
12 0.049 17 340 170 114 0.12 2 54 30
1/2 0.065 13 260 169 11/4 0.134 2 48 30
12 0.083 11 220 165 11/4 0.156 2 42 30
5/8 0.049 10 200 100 1172 0.095 1 40 20
5/8 0.065 10 200 120 1172 0.109 1 40 20
3/4 0.049 8 160 80 1172 0.12 1 40 20
3/4 0.065 8 160 80 1172 0.134 1 40 20
3/4 0.083 7 140 77 1172 0.156 1 35 20
3/4 0.095 6 120 78 1172 0.188 1 30 20
3/4 0.109 5 110 80

FITOK
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WD) Th:,c\:(ar:!ass Carzcbsojard ngfi/en wZiZ/en iz ©xe), Th:,c\{(ar:!ass Carzcbsojard WZEZ/en Wzgfilen
mm ase Case mm Case Case
mm Tube (big) (small) mm Tube (big) (small)
8 1 30 600 300 16 3 7 133 98
8 1.5 25 500 300 18 1 8 160 80
8 2 20 440 300 18 1.5 8 160 80
10 1 25 500 250 18 2 8 160 80
10 1.5 19 399 247 18 2.5 6 132 78
10 2 15 315 240 18 3 5 110 80
10 2.5 13 273 234 18 4 5 90 80
12 1 17 340 170 18 5 4 80 72
12 1.5 15 330 165 20 1.5 8 160 80
12 2 12 264 168 20 2 7 140 77
14 1 14 280 140 20 2.5 5 110 80
14 1.5 12 276 132 22 2 5 100 50
14 2 10 220 140 22 2.5 5 100 50
14 2.5 8 184 136 22 3 4 88 48
14 3 8 160 136 25 2 4 80 40
15 1 12 240 120 25 2.5 4 80 40
16 1 10 230 100 28 2.5 4 76 40
16 1.5 10 230 100 30 3 3 60 30
16 2 8 184 96 32 35 2 40 20
16 2.5 7 154 98 38 4 1 35 20

Contact FITOK Group for more information.
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Table 3
8 |
Tube 0. M| PSS Wooden | Wooden  Tube0p, WA | PSS | wooden  wonden
in X ase Case in . Case Case
in Tube (big) (small) in Tube (big) (small)

1/8 0.028 98 1862 1078 7/8 0.049 3 70 35
174 0.035 28 560 280 1 0.065 2 56 28
/4 0.049 24 563 269 1 0.083 2 56 28
/4 0.065 21 462 273 1 0.095 2 56 28
5/16 0.035 21 420 210 1 0.109 2 53 28
3/8 0.035 17 350 175 1 0.12 2 53 28
3/8 0.049 15 338 169 11/4 0.083 1 42 21
3/8 0.065 12 277 176 11/4 0.095 1 42 21
172 0.035 1 238 119 114 0.109 1 40 21
12 0.049 11 238 119 11/4 0.12 1 37 21
172 0.065 9 182 118 11/4 0.134 1 33 21
12 0.083 7 154 115 11/4 0.156 1 29 21
5/8 0.049 7 140 70 1172 0.095 1 28 14
5/8 0.065 7 140 84 1172 0.109 1 28 14
3/4 0.049 5 112 56 1172 0.12 1 28 14
3/4 0.065 5 112 56 1172 0.134 1 28 14
3/4 0.083 4 98 53 1172 0.156 1 24 14
3/4 0.095 4 84 54 1172 0.188 1 21 14
3/4 0.109 3 77 56

FITOK
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WD G Thx:\:(arlless Carlc’i?;)/ard ngzlen Wzgi/en Ttz O Th:’cvkar:Lss Carlzi(l:oso/ard Wzgfj/en Wl:’gz/en
mm ase Case mm Case Case
mm Tube (big) (small) mm Tube (big) (small)
8 1 21 420 210 16 3 4 93 68
8 1.5 17 350 210 18 1 5 112 56
8 2 14 308 210 18 1.5 5 112 56
10 1 17 350 175 18 2 5 112 56
10 1.5 13 279 172 18 2.5 4 92 54
10 2 10 220 168 18 3 3 77 56
10 2.5 9 191 163 18 4 3 63 56
12 1 11 238 119 18 5 2 56 50
12 1.5 10 231 115 20 1.5 5 112 56
12 2 8 184 117 20 2 4 98 53
14 1 9 196 98 20 2.5 3 77 56
14 1.5 8 193 92 22 2 3 70 35
14 2 7 154 98 22 2.5 3 70 35
14 2.5 5 128 95 22 3 2 61 33
14 3 5 112 95 25 2 2 56 28
15 1 8 168 84 25 2.5 2 56 28
16 1 7 161 70 28 2.5 2 53 28
16 1.5 7 161 70 30 3 2 42 21
16 2 5 128 67 32 35 1 28 14
16 2.5 4 107 68 38 4 1 24 14

Contact FITOK Group for more information.
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Table 4
. |
Part 1(')u|;e Th;’c\:(ar:less Carlt):lcbi/ard WZiillen Wzgfi/en Part -gjge Thivc\:(an"ess Ca:iif)/ard wﬁgn Wzgfi/en
Number T - Case Case Number L - Case Case
in. in. Tube (big) | (small) in. n. Tube (big) | (small)
T15A-2-037 1/8 0.037 110 2530 1540 T20M-9 9/16 0.125 7 154 126
T15A-4-083 1/4 0.083 25 600 400 T20M-12 3/4 0.156 4 88 80
T15A-4-065 1/4 0.065 30 690 390 T20M-16 1 0.219 2 48 40
T15A-6-118 3/8 0.118 12 264 240 T20M-24 1172 0.282 1 24 20
T15A-6-095 3/8 0.095 14 308 252 T20M-4-S 1/4 0.071 30 660 390
T15A-8-156 1/2 0.156 7 154 154 T20M-6-S 3/8 0.086 14 336 252
T15A-8-134 172 0.134 7 168 168 T20M-9-S 9/16 0.125 7 154 126
T15A-12-240 | 3/4 0.24 3 66 66 T20M-12-S 3/4 0.156 4 88 80
T15A-12-188 | 3/4 0.188 3 78 72 T20M-16-S 1 0.219 2 48 40
T20D-4-065 1/4 0.065 30 660 390 T20M-24-S | 1172 0.282 1 24 20
T20D-6-083 3/8 0.083 14 336 252 T60H-4 /4 0.083 25 600 400
T20D-8-109 172 0.109 8 192 160 T60H-6 3/8 0.125 12 264 240
T20D-12-165 | 3/4 0.165 4 88 80 T60H-9 9/16 0.188 5 115 110
T20D-16-172 1 0.172 2 48 40 T60H-4-S 1/4 0.083 25 600 400
T20M-4 1/4 0.071 30 660 390 T60H-6-S 3/8 0.125 12 264 240
T20M-6 3/8 0.086 14 336 252 T60H-9-S 9/16 0.188 5 115 110

Contact FITOK Group for more information.

FITOK
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Related Products

Integrated Systems

© Custom Integration
Applicable to the stable application analysis of
various gases

Tube Clamps

Tube Cutters

© FTC Series

71

Bottle Configuration Sampling Systems

©O BLE3 - Back Purge Type with Venturi Unit
Applicable to sampling from zero or negative
pressure pipelines

Hand Tube Benders

© HTB Series

Tube Deburring Tools

© TDT Series

FITOK
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