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When compared with other types of plastics, fluoropoly-
mer tubing have exceptional heat resistance, low fric-
tional coefficients, and electrical insulation, chemical re-
sistance, anti-adhesion, and weather resistance
properties. TOMBO™ BRAND fluoropolymer Products
are pleased to bring to you the highest quality fluoropoly-
mer tubing, created in clean environments using our
unique forming technologies. These tubing may be used
in cutting edge fields of technology such as semiconduc-
tor and liquid crystal electronics manufacturing, biotech-
nology, medical and food processing, and in the chemi-
cal industry, as well as in a wide variety of other fields
such as petroleum chemistry and general engineering.

@®Regarding the reference
information in
this catalogue

All the information, including fea-
tures, applications, specifications,
and data, cannot be provided for
every possible condition such as
usages, applications, and environ-
ments, and as such, is given for
your reference only.

Before using the products, please
carefully study the contents of
the “Precautions for using the
products” section at the end of
this catalogue.

Explanatory notes for customers

The following signs and abbreviations are used in this catalogue.

®TOMBO

Product name with TM are registered trademarks or trademarks of NICHIAS Corporation.

TOMBO is a registered trademark or trademark of NICHIAS Corporation.

®Fluoropolymer Engineering Plastic
PTFE: Poly-tetra-fluoro-ethylene (tetra fluoride)
PFA: Perfluoro-alkoxyl-alkane
FEP: Perfluoro-ethylene-prolylene copolymer (tetra, hexa-fluoride)

M Features of Fluorine Plastic Tubing and Usage Examples

Chemical Resistance

Usable Temperature Spans

An'i 'AdhESion Properﬁes (Low Frictional Coefficients)

Features:

Will not be deferiorated by even the
strongest acids, alkalis, solvents, or most
any corrosive fluids on the market

[exceptions being molten alkaline metals,

high temperature fluorine gas, etc.)

Applications:

A 4

® Waste fluid lines for highly corrosive
materials
@ Protective coverings for wiring

Features:

v

These tubing are usable in o wide range
of temperatures, from extremely low
temperatures —40°C up to 260°C (in
the case of PFA and PTFE).

Applications:
v

® Acidic/alkaline c|eoning lines in
plating plants
@ Steam fransport lines

These tubing have high levels of anfi-ad-
hesion, so even the most viscous of fluids
will hardly stick to them.

@ Transport lines for foam polyurethane

@ Paint transport lines

Features:

Applications:
h 4

fluid

Performance Rating: A: Excellent , B: Good and C: Not recommended.
Please contact us for enquiry for other fluororesin tubes. (ETFE etc.)

@ Fuel transport lines for aircratft, @ Transport of powders with a fenden-
automobiles, efc. cy to clump
@ Transport of glues and adhesives
@ Coverings for pipes, rollers, etc.
M Selection guidelines
TOMBO TOMBO
Tvoe TOMBO No.9003 No.9003-PFA-HG No.9003-SG
U NAFLON Tubmg NAFLON NAFLON
PFA-HG Tubing PFA-SG Tubing
B Material  prrg PFA FEP PFA PFA
Pliability C C C C C
Little liquid accumulation A A A A
Ease of fluid visibility C B A B C
Heat resintance A A B A A
Permeation Rresistance B B B B A
Manufacture of long tubing A A A A A
Page 2 3 4
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Purity Electrical insulation Weather resistance
Features: Features: Features:
4 4

Do not contain any fillers or plasticizers,
there will be very litle pollution of the
carried fluid.

Applications:
h 4

@ High purity chemical fransport for
semiconductor manufacturing

@ Transport of ultrapure water

® Manufacturing processes for beverages

@ Manufacturing processes for medica-
fion and foodstuffs

@ Clean air fransport lines

@ Fluid ond gas analysis device tubing

One of the best insulators in terms of
electrical characteristics, and stable
over a wide range of femperatures and
frequencies.

Applications:

v

@ Tubing for electrical coverings

® Cooling tubing for electronics and
electrical devices

@ Insulation for wiring and heaters

@ Electric Insulating coating for wiring

Excellent weatherresistant, there is no
aging degradation.

Applications:
h 4

@ Applications where exchanging worn
tubing is not practical (aerospace ap-
plications, use in nuclear power
plants, efc.)

@ Usage near the ocean, where poten-
fial damage from salt and uliraviolet
light is extreme

TOMBO TOMBO TOMBO TOMBO TOMBO
No.9003-NE No.9003-AS No.9003-SF No.9003-BT No.9003-RPL
NAFLON NAFLON NAFLON NAFLON NAFLON
PFA-NE Tubing PFA-AS Tubing SF Tubing BT Tubing PFA-RPL Tubing
PFA PFA — PTFE PFA
C C A B A
A A A C
B B A C C
A A C A A
B B C B B
A A C A B
10~11 12~13 14 15 17



TOMBO™ No.9003-PTFE/-PFA/-FEP

NAFLON" PTFE/PFA/FEP Tubing

The NAFLON Tubing are pure fluoropolymer tubing,
and contain no additives such as fillers or plasticizers.
Each of the PTFE, PFA, and FEP Tubing has exception-
al chemical-resistant, heat-resistant, and weather-resis-
tant features.

@ Excellent nona properties prevent most dirtying and scaling.

® Almost no loss of electrical properties under high tempera-
ture, high humidity, and high frequency conditions, mak-
ing these fubing excellent electrical insulators.

@ Excellent weather-resistant properties.

Specifications
® Service temperature range: —40°C~260°C (PTFE/PFA,
—40°C~200°C (FEP)
® Maximum usage pressure: Refer to page 18, "Maximum
Usage Pressure”.

Types
@ PTFE Tubing is avalable in Red, Blue, Yellow, Green, Black

color.
@ ETFE Tubing are available upon request.

Standards

@ PTFE Tubing: Please refer fo page 5~6.
@ PFA Tubing: Please refer to page 7.

@ FEP Tubing: Please refer to page 7.

B Caution

® There may be slight difference of color tone for PTFE Tub-
ing depending on production lot. (There is no quality is-
sue.)



NAFLON" PFA-HG Tubing

The NAFLON PFA-HG Tubing is made from "Super
PFA", a material with low levels of eluted fluorine ions. By
allowing for control of the structure of PFA (miniaturization
of spherulites), this tubing allows for further smoothing
of the inner tubing surface. This tubing is perfect for use
in the manufacture of semiconductors and liquid crystal
products, where ultra-clean environments are required.

In addition to the features of our standard PFA Tubing:

@ Smoothness of the tubing inner surface is increased
to Rt = 0.2pm. (Rt is approximately equal o Rmax, maxi-
mum height)
® Reduced incidence of refained particles or chemicals
® Reduced time required for cleaning
@ Reduced chemical absorption due to a lessening of tub-

ing inner surface area
@ Improved transparency
@ longer performance as an insulafor

® Uses a Super PFA material
@ Reduction in eluted fluorine ions
@ Resisfant to cracking under stress conditions such as ex-

posure fo SPM or fuming sulphuric acid

® Service temperature range: Same as NAFLON PFA-Tub-
ing (Please refer to page 2).

@ Maximum usage pressure: Same as NAFLON PFA Tubing
[Please refer to page 18].

@ Minimum bending radius: Same as NAFLON PFA Tubing

[Please refer to page 9).

@ Please refer to the NAFLON™ PFAHG Tubing dimensions
fable on page 9.

Other Features

@ Metdllic ion elution

units: (pg)
Element Amount eluted
K <0.02
Na <0.01
Ca <0.01
Al <0.02
Cr <0.01
Ni <0.01
Fe <0.02
Cu <0.01

Measured by NICHIAS Corporation

Method of analysis:

(1) A Tm section of the 210X a12 NAFLON™ PFA-HG Tubing to be tested was cut,
the cut portion cleaned, and then the tubing was washed in water.

[2) Approximately 70 ml (length: 900 mm) of hydrofluoric acid was added, and the
test material was allowed fo sit af room temperature for Six days.

(3) At the conclusion of the test period, the elution liquid was allowed to evaporate.
After nitric acid was added to the remaining |iquid, the mixture was diluted with
pure water, and frameless atomic absorption analysis was used to determine the
amounts of each element contained in the elution liquid.

* The values given above are intended as representative values, not standard values.

@ Comparison of transperancy

¥ NAFLON PFA-HG Tubing

NAFLON™ PFA-HG Tubing Standard PFA Tubing

® Comparison of Inner Surface Roughness With PFA Tubing
units: (pm)

Uni NAFLON Competitor ~ Competitor New
nifs  PEA-HG Tubing A B PFA Tubing

Surface
Roughness  (/m) 0.2 0.8 0.8 0.8
(Rf)

Notes: Measured by NICHIAS Corporation

* The values given above are intended as representative values, not standard values.

* Rt = Rmax

* Products from Competitor A and B are standard PFA Tubing.

@ fluorine ions elution .

units: ppm
NAFLON PFA-HG Tubing Standard PFA Tubing

Elution concentration 0.3 4.2

Measured by NICHIAS Corporation
Method of analysis:

(1) A sample tubing (inner diameter of 222.2 X outer diameter of 25.4) was cut info pellets.

(2) The sample was immersed in an extraction liquid. After leaving it for 24 hours at
room temperature, its fluorine ion concentration was measured using a F-ion measur-
ing device [EXPANDABLE ION ANALIZER EA940, manufactured by Orion Re-
search). (lon extraction liquid: Water + methanol + TISAB(II) [1:1:2], 20 ml).

* The values given above are intended as representative values, not standard values.



TOMBO™ No.9003-PFA-SG

NAFLON" PFA-SG Tubing

The NAFLON PFA-SG Tubing have lower permeability
to chemicals and gases, while retaining the features of our
NAFLON PFA-HG Tubing (NEW PFA Tubing with low
fluorine ion elusion and smoothened inner tubing surface).

These tubing are expected to perform strongly against
high osmotic and permeability chemicals (such as hydro-
chloric acid, fluoride, nitric acid, ozone, hyper-hydrated
ammonia, amine chemicals, and fluorochemical surfac-
tants) used in the manufacturing of semiconductors and
liquid crystal products, in reverse permeation caused by re-
duced gas penetration in high temperature processes, and
for the reduction of chemical pollution in the atmosphere.

@ Less permeation of chemicals. (In comparison with PFAHG,
the amount of the permeated chemicals is reduced to
approximately 60% (measured with chloride, nitrogen,

and oxygen).)
* Permeation volume of PFAHG is roughly 50% less than that of ordinary PFA
Tubing. (as far as HCL is concerned)

@ litfle elution of fluorine ions. (as litlle as PFAHG Tubing)
@ Smooth inner surface. (as smooth as PFAHG Tubing)

@ Service temperature range: Same as NAFLON PFA Tub-
ing (Please refer to page 2.)

® Maximum usage pressure: Same as NAFLON PFA Tubing
[Please refer to page 18.)

® Maximum bending radius: Same as NAFLON PFA Tubing
(Please refer to page 9.)

® Metallic ion elution units: (pg/cm?)

Element NAFLON PFA-SG Tubing  NAFLON PFA-HG Tubing
Na <0.002 <0.002
Mg <0.001 <0.001
Al <0.001 <0.001
K <0.001 0.001
Ca <0.001 <0.001
Cr 0.005 0.020
Mn <0.001 <0.001
Fe <0.008 0.006
Ni 0.020 0.028
Cu 0.002 <0.001
Zn <0.001 <0.001
Pb <0.001 <0.001

Measured by NICHIAS Corporation
Method of analysis:

A sample tubing (inner diameter of 4.35 X outer diameter of 6.35, liquid
contact area: approximately 100 cm?) was folded in two, 3.6% aqueous hy-
drochloric acid was inserted, and then the sample liquid was measured us-
ing the ICP-MS method after leaving it at room temperature for 20 hours.

* The values given above are intended as representative values, not standard
values.

® Comparison of Inner Surface Roughness With PFA Tubing

units: (pm)
NAFLON PFA-SG Tubing NAFLON PFA-HG Tubing
0.2 0.2
Measured by NICHIAS Corporation

* The values given above are intended as representative values, not standard values.
* Rt shows the maximum roughness.

Surface Roughness (Rt)

B Caution

o Slightly whiter than NAFLON PFA-HG Tubing.
e Slightly harder than NAFLON PFA-HG Tubing.

Standard Dimensions
@ Please refer to the NAFLON PFAHG Tubing dimensions table on
page 8.

@ fluorine ions elution

NAFLON PFA-SG Tubing

untis: (ppm)
NAFLON PFA-HG Tubing

Elution concentration 0.3 0.3
Measured by NICHIAS Corporation
Method of andlysis:
A sample tubing (inner diameter of 22.2 X outer diameter of 825.4) was cut into
pellets. The sample was immersed in an extraction liquid. Then its fluorine ion concen-
fration was measured after leaving it for 24 hours at room temperature using a F-ion
measuring device (EXPANDABLE ION ANALIZER EAQ4O, manufactured by Orion Re-
search). (lon extraction liquid: Water + methanol + TISAB(II) [1:1:2], 20 ml).
* The values given above are intended as representative values, not standard values.

@ Measurement results of the amount of permeated hydrochloric acid
units: (10~2pg/cm?)

Test period NAFLON PFA-SG Tubing NAFLON PFA-HG Tubing  The ratio of permeated amounts

7 days 4.47 717 62%
14 days 8.86 13.8 64%
30 days 17.7 27.2 65%

. Measured by NICHIAS Corporation
Method of analysis:

The test apparatus, as shown in the following figure, was assembled using a 1t sheet.
35% aqueous hydrochloric acid was poured into the middle straight pipe, clean air
was filled into the siraight pipes on both ends, and then the apparatus was main-
tained at 70° using a heater.

* The values given above are intended as representative values, not standard values.

* The ratio of permeated amounts shows the rafio between PFASG Tubing and PFAHG
Tubing.

124 124 124
IF 1 H L 1 TH L 1 7]
l
Air Air %
Hydrochloric acid
(35%)

'Lrﬁ' 'T' gl

Ik
—/‘ Sample sheet

Heater



Standard Dimensions

[ Metric Size ]

Nominal Dimensions Inner Diameter (mm) Wall Thickness (mm)

Inner Diameter X
Outer Diameter

0.5x%x1.5
1.0 x2.0
1.0 x 3.0

1.5 %25

2.0x3.0
2.0x4.0
3.0x4.0
3.0%x 5.0
40x50
4.0x6.0
50x6.0
50x70
6.0x7.0
6.0 x 8.0
7.0x8.0
7.0x9.0
8.0 x9.0
8.0 x 10.0
9.0 x 10.0
90x11.0
10.0x 11.0
10.0 x 12.0
11.0x12.0
11.0x13.0
12.0x 13.0
12.0 x 14.0
12.5x14.0
13.0x15.0
13.0 x 16.0

Standard
Dimensions

0.5

2.0
2.0
3.0
3.0
4.0
4.0
5.0
5.0
6.0
6.0
7.0
7.0
8.0
8.0
Q.0
Q.0
10.0
10.0
11.0
11.0
12.0
12.0
12.5
13.0
13.0

Allowed

+0.30
-0.10

+0.40
-0.20
+0.50
-0.20

+0.50
—-0.40

+0.50

Standard

0.5
0.5
1.0

0.5

0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
0.75
1.0
1.5

Allowed

+0.1

w

+0.18

Length (m)

Standard  Allowed
Variance Dimensions Variance Dimensions Variance

* Please enquire for information relating fo delivery dates and availability.

[ Inch size ]
Nominal Dimensions

Inner Diameter X
Outer Diameter

1.59 x 3.17
3.17 X 6.35
4.35 x6.35
6.35 X 9.52
/.52 X 9.52
9.52 x 12.70
10.70 x 12.70
15.88 x 19.05

Inner Diameter (mm)

Standard
Dimensions

1.59
3.17
4.35
6.35
7.52
Q.52
10.70
15.88

Allowed
Variance

+0.50
-0.20

+0.50
—-0.40

+0.50
+0.60

Wall Thickness (mm)

Standard
Dimensions

0.79
1.59
1.00
1.59
1.00
1.59
1.00
1.59

Allowed
Variance

+0.13
-0.10
+0.18
+0.13
-0.10
+0.18
+0.13
-0.10
+0.18
+0.13
-0.10
+0.18

10
20
30
+ 2%
-0
10
Length (m)
Standard  Allowed
Dimensions ~ Variance
10
+ 2%
20 é/
30

* Please enquire for information relating to delivery dates and availability.

Nominal Dimensions  Inner Diameter (mm) Wall Thickness (mm)

Inner Diameter X
Outer Diameter

14.0 X 16.0

16.0x17.5
16.0 X 19.0
19.0 x 21.0

20.0 x 23.0
21.5 %235
22.0x24.0
23.0x25.0
23.0x27.0

25.0%x27.0

25.0 x 28.0
26.0 x 29.0

27.5 %295

33.0 X 36.0
39.0 X 42.0
46.0 x 50.0
49.0 x 53.0
64.0 x 68.0
76.0 x 80.0

Standard
Dimensions

14.0

16.0
16.0
19.0

20.0
21.5
22.0
23.0
23.0

25.0

25.0
26.0

27.5

33.0
39.0
46.0
49.0
64.0
76.0

Allowed  Standard
Variance Dimensions
+0.50 1.0
0.75
+=0.60 19
1.0
1.5
1.0
1.0
1.0
+=0.70 20
1.0
1.5
1.5
+
0.80 10
+£1.00 1.5
1.5
=1.50
+2.00 2.0
+2.50

Allowed

TOMBO™ No.9003 NAFLON™ PTFE Tubing

Length (m)

Standard  Allowed
Variance Dimensions Variance

2%



Standard Dimensions

TOMBO™ No.9003 NAFLON™ PTFE Tubing (AWG Electrical Wiring)

Inner Diameter (mm) Wall Thickness (mm)

AWG Inner Diameter X

(No.)  Wall Thickness stzﬁuf;rd \ﬁ!'zxi S';zﬁ;rd
30 031x028 031 +0.10

28 0.38x028 038 O

26 0.46 x0.28 0.46 0.28
24 057x028 057 +0.20

22 070x028 070 O

20 0.87x033 087

19 097x033 097

18 1.08x033 1.08

17 120x033 1.20 +%x)033
16 1.36x033 1.36

15 1.51x033 151

* Standard inventory items

Allowed
Variance

+0.10
-0.05

+0.15
-0.05

+0.20
-0.10

Length (m)
Standard ~ Allowed (No.)
Value  Variance

14
13
12
11

10 10

20 +2% Q

50 -0 8
7
6
5

AWG Inner Diameter X

Thickness

1.69 x 0.33
1.93 x0.33
2.16 x0.33
2.41 x0.33
2.69 x0.33
3.00 x 0.38
3.35 x0.38
3.76 x0.38
4.22 x0.38
4.72 x0.38

Inner Diameter (mm) Wall Thickness (mm) Length (m)

Standard  Allowed ~ Standard  Allowed ~ Standard ~ Allowed
Value  Variance  Value  Variance  Value  Variance

1.69

1.93

2.16

2.41

2.69 +0.30
3.00 0]
3.5

3.76

4.22

4.72

0.33

+0.20
-0.10

10 )

20 T
50

0.38

TOMBO™ N0.9003 NAFLON™ PTFE Tubing (Other sizes)

Thick Walled

(iilf;e) Inner Diameter (mm) Waill Thickness (mm)
Minimum  Standard Maximum S'Squc;rd \'/A\;lg‘:fi

30 025 030 038 023 =0.05
28 0.33 0.38 0.48 0.23 £0.05
26 041 046 056 023 *=0.05
24 0.51 056 068 030 *=0.08
23 058 066 076 030 =0.08
22 064 0.71 0.81 0.30 £0.08
21 074 0.81 091 0.30 *0.08
20 0.81 0.86 1.02 041 =*=0.08
19 091 0.96 1.12 041 *=0.08
18 1.02 1.07 1.24 041 =*=0.08
17 114 1.19 1.37 041 =*=0.08
16 130 1.35 1.55 041 =*=0.08
15 145 1.50 1.70 041 =*=0.08
14 162 1.68 1.88 041 =*=0.08
13 183 193 2.08 041 =*=0.08
12 206 216 231 041 =*0.08
11 231 241 2.56 041 +=0.08
10 259 269 284 041 =*0.08
Q 2.90 3.00 3.15 051 =0.10
1/8 3.05 3.18 3.30 051 #=0.10
8 3.28 3.38 3.58 051 =0.10
7 3.66 376 401 051 #=0.10
6 411 422 452 051 #0.10
5 4.62 472 503 0.51 £0.10
4 518 5728 569 051 £0.10
3 582 593 6.32 0.51 £0.10
1/4 635 6.48 6.60 0.51 £0.10
2 6.55 6.68 706 051 £0.10
1 734 747 790 0.51 £0.10
5/16 795 8.15 8.48 0.51 =0.10
0 8.26 8.38 8.81 051 =0.10

Minimum

0.25
0.33
0.41
0.51

0.60
0.81
0.91
1.02
1.14
1.30
1.45
1.62
1.83
2.06
2.31
2.59
2.90
3.28
3.66
4.11
4.62
5.18
5.82
6.55
/.34

Thin Walled
Inner Diameter (mm)
Standard  Maximum St\c;zfuc;rd
0.30 0.38 0.15
0.38 046 0.15
0.46 0.53 0.15
0.56 0.60 0.20
0.71 0.81 0.20
0.86 096 0.20
0.96 1.07 0.20
1.07 1.17  0.20
1.19 1.32 0.20
1.35 1.47 0.20
1.50 1.65 0.20
1.68 1.83 0.20
1.93 2.06 0.20
2.16 2.31 0.20
2.41 2.56 0.20
2.69 2.84 0.20
3.00 3.15 0.20
3.38 3.53 0.20
3.76 3.94 0.20
4.22 442 0.25
4.72 495 0.25
528 554 0.25
593 6.20 0.25
6.68 693 0.25
747 775 0.25
8.38 8.69 0.30

8.26

* Please enquire for information relating to delivery dates and availability.

Wall Thickness (mm)

Allowed
Variance

+0.05
=005
+0.05
+0.05

=0.05
+0.05
+0.05
+0.05
+0.05 1
+0.05 1

1

1

Minimum

0.25
0.33
0.41
0.51
0.58
0.64
0.74
0.81

+0.05
+0.05
=005
+0.05
+0.05
+0.05
+0.05
+0.05
+0.05
+0.08
+0.08
+0.08
+0.08
+0.08
+0.08

+0.08

Inner Diameter (mm)

Standard Walled
Wall Thickness (mm)

Standard
Value

Length (m)

Standard ~ Allowed
Allowed  Dimensions Variance

Standard  Maximum >
Variance

0.30 0.38 023 =*=0.05
0.38 048 023 =*=0.05
046 0.56 023 =*=0.05
0.56 0.68 0.25 =£0.08
0.66 076 025 =£0.08
0.71 0.81 0.25 £0.08
0.81 091 025 =0.08
0.86 1.02 0.30 =0.08
096 1.12 030 =*=0.08
1.07  1.24 0.30 *=0.08
119 1.37 0.30 =0.08
1.35 1.55 0.30 =0.08
1.50 170 0.30 =0.08 10 0%
1.68 1.88 0.30 +0.08 20 ~0
193 208 0.30 +0.08 30
216 231 030 =0.08
241 256 0.30 *0.08
2069 284 0.30 =0.08
3.00 3.15 0.38 =0.08
3.38 358 0.38 =0.08
3.76 401 0.38 =0.08
422 452 038 =0.08
472 503 0.38 =0.08
528 569 038 *=0.08
593 632 038 =*=0.08
6.68 7.06 038 =*=0.08
747 790 038 =*=0.08
8.38 8.81 0.38 =0.08



Standard Dimensions

PFA Tubing

[ Metric size |

Nominal Dimensions Outer Diameter (mm) Wall Thickness (mm)

Inner Diameter X
Outer Diameter

2 X
2 X
3%
3%
4 X
4 X
5%
5%
6 X
7 X
7 X
8 X

w

N — O O O O ® @ NN OO 0 ;i A M

O
X

10x 12
11x12
11x13
12%x 14
12%1
13x%1
13x%1
14 %1
15%1
15%1
16X 1
16X 1
17%x19
18x21
19%x22
20% 22
22x25
23x25

TOMBO™ No.9003-PFA/FEP NAFLON™ PFA/FEP Tubing

Standard

Allowed

Dimensions ~ Variance

3.0
4.0
4.0
5.0
5.0
6.0
6.0
7.0
8.0
8.0
9.0
Q.0

19.0
21.0
22.0
22.0
25.0
25.0

Standard

Dimensions

0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
1.0
0.5
1.0
0.5
1.0
0.5
1.0
1.5
1.0
0.5
1

o

L O Lo Lo uLoouLouo

1
1
1
1
1
1
1
]
1
1
1
1
1
1
1

o

Allowed

Variance

=0.05
+0.06
+0.05
+=0.06
+0.05
+0.06
+0.05
+0.06
+0.06
+0.05
+0.06
+0.05
+0.06
+0.05
+0.06
=0.10
+0.06
+0.05
+0.06
+0.06
+0.10
+0.06
=0.10
+0.06
+0.06
=0.10
+0.06
+0.10
+0.06
+0.10
=0.10
+0.06
=0.10
+=0.06

Length (m)
Allowed

Variance

Standard

Dimensions

10,
20,
50,
100,
200

10,
20,
50,
100

10,
20,
50

* Please enquire for information relating to delivery dates and availability.

[ Inch size ]

Nominal Dimensions Outer Diameter (mm) Wall Thickness (mm)

Inner Diameter X
Outer Diameter

1.59 %
3.17x%
3.96 %

3.17
6.35
6.35

4.35%x 6.35
6.35%x 9.52
7.52%x Q.52
9.52%x12.70
10.70%x12.70
15.88%19.05
22.22%25.40

Standard

Dimensions

3.17
6.35
6.35
6.35
Q.52
Q.52
12.70
12.70
19.05
25.40

Allowed
Variance

==(0), 115

Standard

Dimensions

0.79
1.59
1.20
1.00
1.59
1.00
1.59
1.00
1.59
1.59

Allowed
Variance

£0.05
+=0.10
+=0.10
+0.06
+0.10
+0.06
+0.10
+0.06
+0.10
=0.10

Length (m)

Standard  Allowed
Dimensions ~ Variance

10, 20,
50,
100,

200

+1%

10,20, -0
50,
100

10, 20,
50

* Please enquire for information relating to delivery dates and availability.

FEP Tubing

[ Metric size ]

Nominal Dimensions Outer Diameter (mm) Wall Thickness (mm)

Inner Diameter X
Outer Diameter

2.0x 4.0

4.0x 6.0

6.0x 8.0
8.0x10.0
9.0x12.0
10.0x12.0

Standard
Dimensions

4.0

6.0

8.0
10.0
12.0
12.0

Allowed
Variance

+0.20
—-0.10

Standard
Dimensions

1.0

1.0

1.0
1.0
1.5
1.0

Allowed
Variance

£0,15
+0.10

Length (m)

Standard  Allowed
Dimensions ~ Variance

10, 20,
50,
100,
200

+ 1%
10,20, —O
50,
100

* Please enquire for information relating to delivery dates and availability.

[ Inch size ]

Nominal Dimensions Outer Diameter (mm) Wall Thickness (mm)

Inner Diameter X
Outer Diameter

4.57% 6.35

590x%x 7.94
6.99%x 9.53

9.56%x12.70

Standard
Dimensions

6.35

7.94
Q.53

12.70

Allowed
Variance

+0.20
-0.10

+0.30
-0.10

Standard
Dimensions

0.89

1.02
1.27

1.57

Allowed
Variance

=0.12
£0,15

Length (m)

Standard  Allowed
Dimensions ~ Variance

10, 20,
50,
100,

200 4%
10, 20, o
50,

100

* Please enquire for information relating to delivery dates and availability.



Standard Dimensions

TOMBO™ No0.9003-PFA-HG/SG NAFLON™ PFA-HG/PFA-SG Tubing

PFA-HG Tubing
[ Metric size ]
Nominal Dimensions (mm) Outer Diameter (mm) Wall Thickness (mm) Length (m)
Inner Diameter X Standard ~ Allowed  Standord  Allowed Standard  Allowed
Outer Diameter Dimensions  Variance  Dimensions  Variance ~ Dimensions ~ Variance
2x 3 3.0 0.5 =*0.05
2% 4 4.0 1.0 =006 10, 20,
3x 4 40 =010 05 =0.05 ?80/
4% 6 6.0 1.0 +£0.06 200
5x 6 6.0 0.5 =+£0.05 +1%
6% 8 8.0 1.0 +0.06 -0
8x10 10.0 1.0 =*0.06
1012 120 =012 1.0 006 ;8’ 20,
12%x 14 14.0 1.0 £0.06 7100
16%x 19 19.0 1.5 =0.10
22%25 250 =0.15 1.5 =£0.10

* Please enquire for information relating to delivery dates and availability.

[ Inch Size ]
Nominal Dimensions (mm) Outer Diameter (mm) Wall Thickness (mm) Length (m)
Inner Diameter X Standard ~ Allowed  Stondard  Allowed Standard  Allowed
Outer Diameter Dimensions ~ Variance  Dimensions  Variance ~ Dimensions ~ Variance
10, 20,
50,
1.590x 3.17 3.17 0.79  +0.05 100,
200
217x 317 317 +0.10 050 2005 3 %
10, 20
3.96x 6.35 6.35 1.20 £0.10 50: 4%
4.35%x 6.35 6.35 1.00 +0.06 ;88 -0
6.35x 952 Q.52 1.59  £0.10
7.52%x 952 952 £0.12 1.00 £0.06 10, 20,
9.52x12.70 1270 7 1.59 x0.10 50,
15.88x19.05 19.05 1.59  +£0.10 100
22.22x2540 2540 =£0.15 1.59 =*0.10

* Please enquire for information relating to delivery dates and availability.

PFA-SG Tubing
[ Metric size ]
Nominal Dimensions (mm) OQuter Diameter (mm) Waill Thickness (mm) Length (m)
Inner Diameter X Standard ~ Allowed  Standard  Allowed Standard  Allowed
Outer Diameter Dimensions ~ Variance Dimensions Variance  Dimensions Variance
2% 4 4.0 1.0
+0.10
4x 6 6.0 1.0
6x 8 8.0 1.0 =0.06
10, 50, +1%
8% 10 10.0 £0.12 1.0 100 0
10x 12 120 7 1.0
16x19 19.0 1.5
+0.10
22%X25 250 =0.15 1.5
* Please enquire for information relafing to delivery dates and availability.
[ Inch Size ]
Nominal Dimensions (mm) Outer Diameter (mm) Waill Thickness (mm) Length (m)
Inner Diameter X Standard ~ Allowed  Standard  Allowed Standard  Allowed
Outer Diameter Dimensions ~ Variance Dimensions  Variance ~ Dimensions ~ Variance
2.17x 3.17 3.17 0.50 £0.05
+0.10
4.35% 6.35 6.35 1.00 =0.06
6.35%x Q.52 Q.52 1.59 =0.10
7.52%x 952 Q.52 1.00 =0.06 10,50, +1%
' ' Tox002 -7 100 -0
0.52%x12.70 12.70 1.59
15.88x19.05 19.05 1.59 =0.10
22.22x2540 2540 =0.15 1.59

* Please enquire for information relafing to delivery dates and availability.



NAFLON™ Tubing Room-Temperature Destructive Pressure and Minimum Bend Radius

PFA/FEP Tubing

Inner

Diameter Diameter Destructive Pressure

(mm)
2
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23
1.59
2.17
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4.35
6.35
7.52
Q.52
10.7
15.88
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Outer

(mm)

w

O 0O © © NN N O O 0 oo b M~

[N RS USSR [ | Y Y [—rN (N |— —— — — — ]— _—, J_—r) jp—
— O O @ ® NN O O O = b LW LW NN DN— O O

N
N

22
23
25
25
3.17
3.17
6.35
6.35
6.35
Q.52
Q.52
12.7
12.7
19.05
254

Room-Temperature
(Mpa)
57
8.8
6.6
4.1
6.9
3.2
57
2.7
4.8
2.2
4.1
2.0
3.6

1.7
3.2
1.5
2.9
4.1

2.7
1.4
3.8
2.4
2.2
3.2
2.1

3.0
2.0
1.8
2.7
1.7
2.5
1.6
2.2
2.1

1.4
2.0
1.9
1.3
8.8
5.3
8.8
6.5
5.3
5.7
3.4
4.1

2.5
2.6
2.0

PTFE Tubing
Minimum Inner  Outer ~ Room-Temperature Minimum
Bend Radius Diameter Diameter Destructive Pressure  Bend Radius

(mm) (mm) ~ (mm) (Mpa) (mm)
15 0.5 1.5 23.5 —
15 1.0 20 11.8 5
15 1.0 3.0 23.5 5
20 2 3 59 10
20 2 4 11.8 10
25 3 4 3.9 15
25 3 5 7.8 15
35 4 5 2.9 30
40 4 6 59 25
50 5 6 2.4 50
50 5 7 4.7 35
65 6 7 2.0 65
60 6 8 3.9 45
80 7 8 1.7 85
80 / Q 3.4 60
105 8 Q 1.5 115
100 8 10 2.9 70
65 Q 10 1.3 140
130 % 11 2.6 85
170 Q 12 3.9 55
75 10 11 1.2 215
155 10 12 2.4 105
190 11 12 1.1 210
105 11 13 2.1 120
210 12 13 1.0 265
125 12 14 2.0 140
145 125 14 1.4 200
290 13 15 1.8 160
170 13 16 2.7 Q0
340 14 16 1.7 120
200 15 17 1.6 200
400 16 17.5 1.1 290
250 16 19 2.2 120
280 19 21 1.2 295
560 20 23 1.8 165
310 21.5 23.5 1.1 380
370 22 24 1.1 390
740 23 25 1.0 425
15 23 27 2.0 —
15 25 27 0.9 —
20 25 28 1.4 —
20

30

40

70

75

150

200

370

* Please enquire for information relating to delivery dates and availability.

* The minimum bend radius shows 1.2 times larger values than actually measured (calculated) values.

Inner

Diameter Diameter Destructive Pressure

(mm)
26
27.5
33
39
46
49
64
76
1.59
3.17
4.35
6.35
7.52
Q.52
10.7

Outer
(mm)
29
29.5
36
42
50
53
68
80
3.17
6.35
6.35
Q.52
Q.52
12.7
12.7

15.88 19.05

Room-Temperature
(Mpa)
1.4
0.9
1.1
0.9
1.0
1.0
0.7
0.6
11.7
11.8
54
6.0
3.1
3.9
2.1
2.3

Measured by NICHIAS Corporation

Minimum
Bend Radius
(mm)

65
115
120



TOMBO™ No.9003-NE

NAFLON" PFA-NE Tubing

The NAFLON-PFA-NE Tubing is constructed with a
PFA conducting stripe on surface of our PFA-HG Tubing.
Thanks to the conducting PFA portion's sheilding effect,
these tubing are excellent at preventing fires that could oc-
cur due to sparking between an atmosphere of transported
flammable gases and the exterior surface of the tubing.

@ The conductig PFA's shielding effect
@ Prevents the release of sparks that could result
in the starfing of fires.
@ Prevents tubing insulation damage that could result form
electric release from an insulated atmosphere.
@ The fluid carrier portion being constructed
from PFA-HG Tubing
@ litfle elution of fluorine ions.
@ litlle permeation or accumulation of chemicals.
® The same chemical resistance, heat resistance, and
strength as PFA.
® Compared with PFA Tubing coated with a shielding
conductor as an anti-electrical measure
@ No unsetiling corrosion as with metallic wires and
meshes.
@ Reduction in construction cosfs and variations in
construction.
® No risk of losing grounding due to variation in coating
work.

@ Service temperature range: Same as naflon PFA Tubing
[Please refer fo page 2.

@ Maximum usage pressure: Same as naflon PFA Tubing
[Please refer to page 18.)

® Maximum bending radius: Same as naflon PFA Tubing
[Please refer to page 9.)

* Since the fluid-carrier portion is made of insulating PFAHG, these tubing
are considered to be ineffective in preventing insulation damage caused
by flow electrification with liquids.

® Volumetric Resistance

units: (Q-cm)
Material Volumetric Resistance
Conductive PFA 53%x10°
PFAHG >10"

Measured by NICHIAS Corporation

Method of measurement: As per IS K 7194
*The values given above are infended as representative values, not standard values.

@ Anti-Static Features

units: (V)
Center of 15m Length tubing  Ends of 15m Length tubing

Tubing Types Center of 1m Length tubing

PFANE Tubing 0.5~0.7 0.5~0.7 0.5~0.7
PFAHG Tubing  >2.0 (limit of measurement capabiliy) — —
Measured by NICHIAS Corporation
Method of measurement : One end was grounded, and cotton rubbed 50 fimes along a 20 cm span,
eitherin the center or at the ends of the tubing. Electric potential was then measured in the applicable area.
* The values given above are intended as representative values, not standard values.

M Caution

® These tubing are not effective in preventing insulation damage caused by friction elec-
trification between insulating fluids and these tubing.
® These tubing can be used with joints manufactured by different companies which use

standard PFA Tubing.

Exteriorsurface is a conductor.
Material: Conductive PFA

Fluid carrier portion
Material: PFA-HG

M Usage Notes
These tubing must always
be grounded when used.
Please use our conductive
grounding band (sold sepa-
ratelly) for grounding.

Grounding Band

* Please contact us with any enquiry about product usage
and selection.

*The outer diameter of the applicable tubing is up fo
219.05.



B Standard Dimensions
[ Metric size ]

Nominal Dimension Outer Diameter Wall Thickness Width of

(mm) [mm) (mm) Thile?? ss of i conductive ~ Number Length (m)
conductive pa .
Inner Diameter X Standard Allowed Standard Allowed (mm) i part of stripes  Siondard ~ Allowed
Outer Diameter ~ Dimensions  Variance  Dimensions  Variance (mm) Dimensions  Variance
2X 3 3.0 0.5 0.03 tgg? 0.6+£0.3
2% 4 4.0 1.0 0.06 090 0803
+0.04
3X 4 4.0 +0.15 0.5 0.03 —001 0.8+0.3 .
-0.10 +0.06 10, 50,
4X 6 6.0 1.0 +0.07 0.06 003 1.4+0.4 100
+1%
6X 8 8.0 1.0 0.06 fg'gg 1.8+0.4 0
8X10 10.0 1.0 0.06 tggg 2.3x04
10X12 12.0 1.0 0.06 tggg 2.6x0.6
16X19 19.0 0.2 1.5 0.06 tO'Oé 3.8+0.8 8
-0.10 £0.12 oo 10, 50
22X25 25.0 1.5 0.06 _0‘03 49+0.8
* Please enquire for information relating to delivery dates and availability.
[ Inch size ]
Nominal Dimension Outer Diameter Wall Thickness . Width of
(mm) (mm) (mm) ThéCk?-e ss of " conlducf?/e Number i ()
conductive pa .
Inner Diameter X Standard ~ Allowed  Standard ~ Allowed l(Jmm) . part of stripes  Siondard ~ Allowed
Outer Diameter ~ Dimensions ~ Variance  Dimensions  Variance (mm) Dimensions  Variance
217X 3.17 3.17 0.50 +0.07 0.03 tgg? 0.6+£0.3
+0.06
4.35X 6.35 6.35 +0.15 1.00 +=0.07 0.06 ~003 1.5+0.4 .
-0.10 +0.06 10, 50,
6.35X 9.52 Q.52 1.59 +0.12 0.06 003 2404 100
+1%
7.52X 9.52 Q.52 1.00 +0.07 0.06 tggg 22204
. -0
9.52X12.70 12.70 1.59 +0.12 0.06 tggg 2.6x0.6
1588x19.05 19.05 19022 150 =012 006 99 335:08 8
~—0.10 0.03 10, 50
22.22X 25.40 25.40 1.59 +0.12 0.06 tO'Oé 49+0.8
0.03

* Please enquire for information relating to delivery dates and availability.

NAFLON"™ Bent Tubing

NAFLON bent Tubing are created with a special bend-
ing manufacturing process. This prevents leakage prob-
lems that can occur from the use of joints, and also
helps to greatly reduce loss of pressure.

@ Reduces space required for piping.

@ Decreasing the number of joinfs is possible.

@ Maximum usage temperature: 150°C

M Minimum Bend Radius and Measurement Variance

Inner Diameter X Outer Diameter Minimum Bend Radius R variance Bend Area Flatness Bend Area Thickness Angle
4.35% 6.35 10R +2 >85% >0.8 mm +10°
7.52x 9.52 15R +3 >85% >0.8 mm =10
9.52%x12.7 20R =4 >85% >1.3 mm ==|(0F

15.88%x19.05 30R =5 >85% >1.3 mm =10

* The values given above are intended as representative values, not standard values. Measured by NICHIAS Corporation

*No bending work is possible in the field. 11



NAFLON" PFA-AS Tubing

The NAFLON PFA-AS Tubing is constructed with a
PFA conducting stripe on both inner and outer surfaces
of our PFA-HG Tubing. This tubing can prevent destruc-
tion of the tubing insulation during the transport of or-
ganic solvents, fuels, refrigerant, powders, and vapors.
In addition, transparency allows checking the liquid in-
side the tubing.

@ As resistant to chemicals, heat, and weather as PFA Tubing.

@ Since these tubing have an antielectrification function, in-
sulation damage of the tubing caused by friction electrifica-
fion with fluids can be prevented.

@ Transparency allows checking the liquid running inside. Extrior suface is a condudor.

Material: Conductive PFA

@ Service temperature range: —40°C~260°C (same as PFA
Tubing)
@ Maximum usage pressure: Same as NAFLON PFA Tubing

Fllvid carrier portion
[Please refer to page 18.) '

Material: PFA-HG

@ Room-Temperature Destructive Pressure: Same as NA-
FLON PFA Tubing (Please refer to page 9.)
@ Maximum bending radius: Same as NAFLON PFA Tubing

[Please refer to page 9.)

* Since special fillers are added in the conductive PFA porfion, customers are
strongly advised to carry out fests and verification procedures to judge the
suitability of these fubing for use in applications requiring purity.

@ Volumetric Resistance @Electrical resistance values
units: (Q-cm)
Material Volumetric Resistance Inner Diameter X Both ends of
; , Outer Diameter 100mm long tubing (Q)
Conductive PFA 5.3%x10

4.35%X6.35 1.3%x10°
PFA-HG >10" -
Measured by NICHIAS Corporation 6.35%9.52 0.3x10

M d by NICHIAS C i
Method of measurement: As per JIS K 7194 casurea by erporaton

*The values given above are infended as representafive values, Method of measurement: 250V is applied fo the conductive PFA portions of

the inner and exterior layers at both ends using an elecric resistance mefer
to measure the electrical resistance values.

*The values given above are infended as representative values, not standard
values.

not standard values.

M Caution

e This product was designed in accordance with the Electro-
static Safety Guidelines (issued by the National Institute of

Industrial Safety of the Ministry of Health, Labor and Wel- M Usage Notes

fare].
® Proper and careful examinations are recommended before These tubing must always be ground-
use according fo the application. ed when used.

Please use our conductive grounding
band (sold separatelly) for ground-

ing.

*Please contact us with any enquiry about i
product usage and selection. Grounding Band

*The outer diameter of the applicable tubing
is up to 219.05.



B Standard Dimensions

[ Metric size ]

Nominal Dimension
(mm)

Inner Diameter X
QOuter Diameter

QOuter Diameter

(mm)
Standard

Allowed

Wall Thickness

(mm)

Standard

Allowed

Standard

Length
(m)
Allowed

Dimensions Variance Dimensions Variance Dimensions Variance

4X6 6.0 1.0
+0.15
6X8 8.0 1.0
-0.10 +0.10
8X10 10.0 1.0
10X12 12.0 1.0
+0.25
16X19 19.0 1.5
-0.10 +0.15
22X25 25.0 1.5
Conductive PFA
Nominal Dimension
Inner surface
(mm)

NI Thickness (mm) Width (mm)
Aner Fiameter Standard ~ Allowed ~ Standard ~ Allowed
Outer Diameter . . . . . .

Dimensions Variance Dimensions Variance
4X6 1.4 +0.5
6X8 2.1 +0.7
8X10 +0.18 2.8 +0.9

0.02
10X12 -0.015 1.3 +0.6
16X 19 2.0 +0.8
22X25 2.7 +1.0
[ Inch size ]
Nominal Dimension Outer Diameter Wall Thickness
(mm) (mm) (mm)

Inner Diameter X Standard ~ Allowed ~ Standard ~ Allowed
Outer Diameter ~ Dimensions Variance Dimensions Variance
3.96X6.35 6.35 1.20 +0.12
4.35X6.35 6.35 +0.15 1.00 +0.10
6.35X9.52 Q.52 -0.10 1.59 +0.15
7.52X9.52 Q.52 1.00 +0.10
9.52X12.70 12.70 1.59

+0.25
15.88X19.05 19.05 _0.10 1.59 +0.15
22.22X25.40  25.40 ‘ 1.59
Conductive PFA
Nominal Dimension
Inner surface
(mm)

| e 53 Thickness (mm) Width (mm)

Aner Famerer Standard ~ Allowed ~ Standard  Allowed

Quter Diameter

3.96%X6.35

Exterior surface

10, 50, +1%
100 -0
Thickness (mm)

Standard  Allowed

Standard

Dimensions

10, 50,

100

+0.18
-0.015

Length

(m)
Allowed
Variance

+1%
-0

Exterior surface

Thickness (mm)

Standard

Allowed

Wall Thickness

Dimensions Variance Dimensions Variance Dimensions Variance Dimensions Variance Dimensions Variance

1.6 0.5
4.35X6.35
6.35%X9.52
+0.18 2.2 £0.7
7.52X9.52 0.02
-0.015
9.52X12.70 1.2 .6
15.88X19.05 2.0 =0.8
22.22X25.40 2.6 =1.0

* Please enquire for information relating fo delivery dates and availability.
* Please consult us if you have any requests for other sizes.

+0.18
-0.015

Width (mm) Width (mm) Num.ber
of stripes
Standard ~ Allowed  Standard ~ Allowed
Dimensions Variance Dimensions Variance Dimensions Variance
2.1 +0.5
2.8 +0.9 4
3.5 =11 +0.18
0.0
2.2 +=0.8 -0.015
3.2 +=1.0 8
4.4 +=1.4
Wall Thickness
Width (mm) Width (mm) Num.ber
of stripes
Standard ~ Allowed  Standard  Allowed
2.3 +=0.5
4
3.4 +0.9 +0.18
0.02
-0.015
2.3 +0.8 8
3.2 +=1.0
4.3 +1.4

13
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NAFLON" SF Tubing

The NAFLON SF Tubing is exceptionally weather-resis-
tant and chemical-resistant fluoro thermo plastic tubing
created from a copolymer of tetrafluoroethylene, hexaflu-
oropropylene, and vinylidene fluorides. These tubing are
softer than PFA, PTFE, and other fluorine plastic tubing,
and are therefore more suited to tubing in tight spaces.
These tubing contain no additives such as fillers or plas-
ticizers, and therefore release little gas and elution.

@ Resistant fo both acids and alkalis.

® Soft and flexible.

@ Excellent resistance to repeated flexing.

@ Exiremely transparent. (superior to PFAHG)

@ Service temperature range: Room temperature~50°C

@ Maximum usage pressure: These fubing are recommend-
ed to be used at a maximum pressure of between a third
and a fifth of the destructive pressure indicated below.

® Chemical resistance fo acids and alkalis, but not to organ-
ic solvents.

B NAFLON™ SF Tubing Room-Temperature Destructive Pressure and
Minimum Bend Radius

Inner Diameter X Room-Temperature .. .
Outer Diameter (mm) Destructive Pressure (Mpa) Minimum Bend Radius {mm)
4X 6 2.0 25
6X 8 1.3 35
8X10 1.0 50
10X12 0.8 70

Measured by NICHIAS Corporation
*The values given above are intended as representative values, not standard values. 4 P

* The minimum bend radius shows 1.2 fimes larger values than actually measured (calculated) values.

M Standards Dimensions

Nominal Dimension
(mm)

Inner Diameter X Standard Allowed Standard Allowed Standard Allowed
Outer Diameter Dimensions  Variance  Dimensions  Variance  Dimensions  Variance

Outer Diameter (mm) Wall Thickness (mm) Length (m)

4X 6 6.0
6X 8 8.0 +0.2 10 o o +2%
8X10 10.0 =0.1 -0
10X 12 12.0

* Please enquire for information relating to delivery dates and availability.

M Caution

e Please enquire for information relating to resistance fo chemicals.
e Not for use with foods and drinking water.



NAFLON" BT Tubing

NAFLON BT Tubing are a PTFE Tubing with added
flexibility and transparency. They bend easily and will
not buckle, making them perfect for applications where
tubing in tight spaces is required.

@ Bends easily, and will not buckle.
@ More fransparent than normal PTFE Tubing.

@ Service temperature range: —40°C~260°C

® Maximum usage pressure: Refer to page 18.

B Caution

e Even if there is a different colour tone arising from each
producfion lot, none of which affects the performonce of
the product.

B Standard Dimensions

Nominal Dimension (mm)

Nomina
diameter Inner Diameter x Standard
Outer Diameter Dimensions
1/8B 1.59X 3.17 3.17
1/48B 3.17X 6.35 6.35
3/8B 6.35X 9.52 9.52
1/2 B 9.52%X12.70 12.70
4 A 2.00X 4.00 4.00
6 A 3.00X 6.00 6.00
8 A 5.00X 8.00 8.00
10 A 7.00%X10.00 10.00
12 A 9.00X12.00 12.00

* Please enquire for information relating to delivery dates and availability.

Outer Diameter (mm)

Allowed

Variance

+0.15

NAFLON™ BT Tubing Room-Temperature Destructive
Pressure and Minimum Bend Radius

Inner Diameter X Room Temperature Destructive Minimum Bend Radius

Outer Diameter  Pressure (MPa) [mm]
2% 4 11.8 10
3x 6 11.8 10
5x 8 7.4 25
7x10 5.0 40
Ox12 3.9 55
1.59x3.17 1.7 6
3.17x6.35 9.8 10
6.35%9.52 6.0 30
0.52x%x12.7 4.0 55

Measured by NICHIAS Corporation
* The values given above are intended as representative values, not standard values.
* The minimum bend radius shows 1.2 times larger values than actually measured
(calculated) values.

Wall Thickness (mm) Length (m)
Standard Allowed Standard Allowed
Dimensions Variance Dimensions Variance
0.79 +0.10 10
+0.10 1.59 20 +5%
1.59 +0.15 - 0%
30 0
1.59
1.00 +0.10
1.50 10 + 50
0
1.50 20
+=0.15 -0%
1.50 30
1.50
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TOMBO™ No.9051

NAFLON" FEP Shrinkable Tubing

The NAFLON FEP shrinkable Tubing decrease in diam-
eter when heated to temperatures between 100°C and
200°C. When rolls are covered with these tubing, chemi-
cal resistance, anti-adhesiveness, and electrical insulat-
ing properties can be added to the rolls using the
heat-shrinkage process.

These tubing can coat even a relatively small diameter
material with sufficient clearance.

@Theses tubing can be easily processed in the field using a
hot air gun.

@The shrinkage percentage in the radial direction is approxi-

mately 24%, and the extension percentage in the long di-
recfion is approximately 7% (at a tfemperature of 150°C).

Shrinking method

@Cover the object with a tube and heat evenly with hot air.
Shrinkable with hot air at 100°C~200°C.

B Standard Dimensions

Nominal Coatable Minimum Wall Standard length (mm) Special oder length
Dimenlsion TOMBO N outer diameter  inner diameter thickness
(mm) ©: range before shrinkage after shrinkage S.'C‘“d‘:“'d A||<.?wed MIN (mm)  MAX (mm)
(mm) (mm) (mm) Dimensions  Variance
10F 9051 93~ 11.5 11.6 0.3
12F 9051 11.5~ 14.5 14.6 04
15F 9051 14.5~ 19.0 19.1 04
20F 9051 18.0~ 24.0 241 0.5
25F 9051 23.0~ 28.0 28.1 0.5
—~ + 50
30F 9051 28.0~ 35.0 35.1 0.5 1 000 500 3,000
40F 9051 35.0~ 450 451 0.5 0
50F 9051 440~ 54.0 541 0.5
60F 9051 54.0~ 66.0 66.1 0.5
70F 9051 65.0~ 78.0 78.1 0.5
85F 9051 /8.0~ 90.0 Q0.1 0.5
100F 9051 90.0~103.0 103.1 0.5
B Caution

® Since there is a possibility of natural shrinkage, please keep these tubing in a cool place (30°C or lower).
® Please nofe that these tubing may melt with overheating at high temperature.



TOMBO™ No.9003-RPL

NAFLON" RPL Tubing

In addition to the features of our NAFLON PTFE Tub-
ing, NAFLON RPL Tubing has a spiral-shaped groove.
This provides excellent flexibility, a small bending radi-
us, low friction, and non-adhesivity. It also allows mini-
mum loss of fluid from pressure and minimum attach-
ment of fluid on the inner walls.

@ Excellent flexibility

@ Material: PTFE
@ Service temperature range: —40°C~200°C
@ Maximum usage pressure: Please refer fo page 18.

Standard sizes/properties

Standard inside diameter tubing () Standard outside diameter tubing (O)
Outside Destructive Minimum
Nomina Inside Outside Destructive Minimum Maximum Inside diameter pressure at ending Maximum
diameter diameter diameter pressure at bending length diameter  of spiral part ambient temp radius length
of ends of spiral part ambient temp radius uvoiE:ble of ends (mm) (MPa) (mm) available
(mm (mm) (MPa (mm) (m) mm) (m)
ABType CType ABType CType ABType CType
6A 6 8.5 1.8 6.0 3.0 6 8.5 1.8 6.0 3.0
8A 8 10.5 1.4 7.0 3.0 8 Q5 105 1.6 14 7.0 3.0
10A 10 13.0 1.0 10.0 3.0 10 120 13.0 1.3 1.0 9.0 10.0 3.0
12A 12 16.0 0.9 15.0 3.0 12 145 160 1.0 09 10.0 150 3.0
15A 10 16 17.5 0.8 25.0 3.0 = = = = =
1/4B 6.4 8.5 1.8 6.0 3.0 6.4 8.5 1.8 6.0 3.0
3/8B Q.5 13.0 1.0 10.0 3.0 Q.5 120 13.0 1.3 1.0 9.0 10.0 3.0
1/2B 12.7 16.0 0.9 15.0 3.0 12.7 145 160 1.0 09 10.0 15.0 3.0

Measured by NICHIAS Corporation
Notes: (1) Edge shape type A is the standard for 15A. e crpereto

* The above dimensions are standard values. Please contact us separately about lengths greater than 3m.
* The values given above are infended as representative values, not standard values.
* Please consult us if you want fo use them in applications involving repeated expansion or contraction and flexing.

Types

End sizes come in two types, an innerdiameter standard {l), and an outerdiameter standard (O), according to the application.

@ Inner diameter standard tubing {I)

These tubing can be connected with pipes inside the tubing. These tubing can be connected with glass, metal and resin pipes

@ Outer diameter standard tubing (1)

There fubing are suitable when using tubing joints. As for the end shapes, three types of sfructures are available according to the application.
Please use Types B or C when using fluoropolymer tubing joinfs.

A Type B Type C Type
Straight at both ends Reinforcing sleeves at both ends Straight welded at both ends
40mm and below Straight section  Overlap section

40mm and below 100mm and below 25mm and below

mm and b D
e || 1 o o
AM Tmm' reinforcing sleeves (PTFE) /W

e -

| | |

Tmm

Tmm

elding processing
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Maximum Usage Pressure

B Destructive Pressure Decline Coefficient

NAFLON PFA/FEP/PTFE Tubing

0 | |
20 100 200 260
Usage temperature (°C)
Measured by NICHIAS Corporationn
* The values given above are intended as representative values, not standard values.

Destructive Pressure Decline Coefficient

NAFLON RPL Tubing
Hw

0.8
0.6

0.4

0.2

Pressure Decline Coefficient: a

20 50 100 150 200
temperature (°C)
Measured by NICHIAS Corporatio

M Please only use our tubing at pressures below PU.T as determined
by the following formula:

Pur= SxaxPr1
e Tubing room temperature destructive pressure
@ Destructive pressure decline coefficient
* The destructive pressure decline coefficient by

material can be obtained from the table to
the right.

@ Safety factor (1/3-1/5)
* A safety foctor of 1/3-1/5 is obtained accord-
ing fo the fluid types (gas or liquid), danger lev-

el and the existence of impact pressure levels.

® Maximum usage pressure at a given femperature.



Precautions for handling fluoropolymer products

A\ DANGER

® Never allow the product to come into direct contact with body tissues or fluids.

® Never administer (including by mistake) to humans.

/A CAUTION

+ Do not use any product for any purpose other than those described in the catalog and specification.

+ For disposal, follow local regulations.

Handling precautions

Please note the following points in order to maintain the original function of the product.
+ Use products within the service temperature range specified in the catalogue.

+ In cases when using or processing the product at above the maximum service temperature, fluorinated
gas will be generated. The room must be adequately ventilated so as to prevent inhalation of gas.

« Do not bring the product close to open flame or weld. It may cause damage to the product or cause
leakage.

Please note the following points in order to maintain the original function of the product.

- Technical data given in this catalogue (to show the performance of the product) are all actual values
measured in experiments or representative values; they are not guaranteed values. Please carefully
consider in advance the suitability of the product for your intended purpose.

« Especially careful consideration is required when using acid, alkali, or other poisonous fluids. Please
contact our technical staff for advice.

- Because of the nature of the materials, repeated loading, highly concentrated loading, or bending
loading could affect the durability of the product. Always check the usage environment in advance.

+ Fluoropolymer is self-lubricating by nature, but does become worn after some time. Periodical
replacement is recommended for the parts where much friction is observed.

+ Due to the nature of fluoropolymer, curing and change in size could occur or fluid could penetrate the
fluoropolymer depending on the usage environment, which may not comply with the general
specifications. Always check the usage environment in advance.

If you are unsure about any other issues, please contact our sales or technical staff for advice.

Using this product as part of a heat exchanger and exporting it may infringe upon security export controls.
Please contact us for advice.

FP2003Z_E
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NICHIAS Corporation

lHead Office

6-1, Hatchobori 1-chome, Chuo-ku, Tokyo 104-8555, Japan
International Marketing and Sales Group

Phone: 81-3-4413-1132 Fax: 81-3-3552-6108

Web Site: https://www.nichias.co.jp/

[l Overseas Sales Companies

Indonesia

PT. NICHIAS SUNIJAYA

Panin Life Center, 2nd Floor, Room 205, JI. Letnan Jenderal S. Parman
Kav. 91, Jakarta 11420, Indonesia

Phone: +62-21-56956207 Fax: +62-21-56956208/56956209
Malaysia

NICHIAS SOUTHEAST ASIA SDN. BHD.

Suite A1102, 11th Floor, West Wing, Wisma Consplant 2,

No. 7, Jalan SS 16/1, 47500 Subang Jaya, Selangor Darul Ehsan, Malaysia.
Phone: +60-3-5636-4067 Fax: +60-3-5636-4078

Singapore

NICHIAS SINGAPORE PTE. LTD.

25 International Business Park, #01-15/17 German Centre,
Singapore 609916

Phone: +65-6571-0830/0838 Fax: +65-6265-7681

Vietnam

NICHIAS VIETNAM CO., LTD

Room 12-K, 12Floor, Center Building,

Hapulico Complex No1 Nguyen Huy Tuong,

Thanh Xuan Trung, Thanh Xuan, Hanoi, Vietnam

Phone: + 84-4-3791-7194 Fax: + 84-4-3791-6203

Thailand

NICHIAS (THAILAND) CO., LTD.

85 Moo 1, Wellgrow Industrial Estate T. Homsin, A. Bangpakong
Chachoengsao 24180, Thailand

Phone: +66-38-570-600 Fax: +66-38-570-601

THAI NICHIAS INTERNATIONAL CO., LTD.

Unit 1107, 11th Floor, AIA Capital Center

89 Ratchadaphisek Road, Dindaeng, Dindaeng, Bangkok 10400 Thailand
Phone: +66-2-001-2060 Fax: +66-2-001-2062

China

NICHIAS (SHANGHAI) TRADING CO., LTD.

T (LiB) BHAERAHE

Room 1701, THE PLACE, Tower A, No. 100 Zun Yi Road,
Changning District, Shanghai, P.R.China Postcode 200051
PE EEHKTREXE100SIHEFRAK1701E  #f4200051
Phone: +86-21-6236-1783 Fax: +86-21-6236-1781

NICHIAS (SHANGHAI) TRADING CO., LTD. Guangzhou Branch
TN (LiB) BRBEERAT TN AF

17F-G, Gold Sun Building, No.109 Tiyu West Road, Guangzhou,
Guang Dong Province, 510620, P.R.China
PEMREMNHRIXBERE10955RAE17#GE  #i4% 510620
Phone: +86-20-3879-1640 Fax: +86-20-3879-1647

NICHIAS (SHANGHAI) AUTOPARTS TRADING CO., LTD.
BEH (LB) RETH BEFRRH

Room 1702, THE PLACE, Tower A, No. 100 Zun Yi Road,
Changning District, Shanghai, P.R.China Postcode 200051

PE EEHRKTREXE100SIHEERAK1702E  #i4F200051
Phone: +86-21-6236-2668 Fax: +86-21-6236-2667

Germany

NICHIAS AUTOPARTS EUROPE GmbH

Prinzenallee 7, 40549 Dusseldorf, Germany

Phone: +49 (0)211-52391-058 Fax: +49 (0)211-52391-200

M Overseas Construction Companies
Malaysia
NICHIAS SOUTHEAST ASIA SDN. BHD.
Suite A1102, 11th Floor, West Wing, Wisma Consplant 2,

No. 7, Jalan SS 16/1, 47500 Subang Jaya, Selangor Darul Ehsan, Malaysia.

Phone: +60-3-5636-4067 Fax: +60-3-5636-4078
Thailand

THAI-NICHIAS ENGINEERING CO., LTD.

45 Huaypong-Nongbon Road, Huaypong, Muang Rayong,
Rayong Province 21150, Thailand

Phone: +66-38-682-242 Fax: +66-38-691-156

B Overseas Factories
Indonesia
PT. NICHIAS ROCKWOOL INDONESIA
PT. NICHIAS METALWORKS INDONESIA
Malaysia
NICHIAS FGS SDN. BHD.
NT RUBBER-SEALS SDN. BHD.
Vietham
NICHIAS HAIPHONG CO., LTD.
China
SUZHOU NICHIAS INDUSTRIAL PRODUCTS CO., LTD.
(FRIN AT Tl I RERAFED)
SUZHOU NICHIAS SEAL MATERIAL CO., LTD.
(FINEEHZHMRERAE)
SHANGHAI XINGSHENG GASKET CO., LTD.
(LB BETHBFRAF)
SUZHOU SHUANGYOU AUTOPARTS CO.,, LTD.
(BRMNMAREZTHBHERLF)
India
NICHIAS INDUSTRIAL PRODUCTS PRIVATE LTD.
Czech
NICHIAS AUTOPARTS EUROPE a.s.
Mexico
NAX MFG, S.A.DE C.V.

ACautions

® The products included in this catalog are intended for common use, including those presented in
the catalog. If you intend to use any of the products in a way that requires extremely high
quality and reliability such that any possible defect may directly affect the safety of human lives,
please make sure to consult with our company in advance and take necessary measures at
your responsibility.

®Because the stated material values may vary according to actual usage environments or
circumstances, please consider such figures as indications for reference.

® The content of the catalog explains the features of the products when they are used alone.
When actually using the products, please start using them after testing them under the actual
usage environment.

® The content of the explanation of the products may be modified without any advance notice, and
the production of the product may also be discontinued without advance notice. Please obtain
the latest version of the catalog, and confirm the content thereof. The date of issuance of this
catalog is printed in the upper left corner of this page.

® The standards, accreditation and provisions of laws included in the catalog may not conform
with the latest version thereof.

® We strictly prohibit any acts of infringement upon our rights that are protected by the Copyright
Act with regard to information included in the catalog, through the production of copies or
imitations, misappropriation or unauthorized reprinting.

®Please be informed that, in the case where any problem involving a third party’s industrial
property right arises due to the use of any product included in the catalog, our company shall
not be responsible for any problems other than the problems arising strictly due to reasons
related to only such products.

® Please be aware that our company will not bear any responsibility for the following damage
related to our products:

—Damage arising due to natural disasters or accidents occurring for reasons that are not
attributable to our company;

—Damage arising due to remodeling, repairing or other acts by a third party;

—Damage arising due to the willful intent or negligence of the customer or the user, or due to
the improper use or use under abnormal conditions of the products;

—Damage arising due to the failure to carry out regular checkups and appropriate repairs,
maintenance and part replacements, considering various conditions, such as the usage
conditions, usage environment and usage period, etc., of the product;

—Indirect damage (including any operational damage, lost profits, opportunity losses, etc.)
arising due to the use of or inability to use our company’s product;

—Damage arising due to a situation which was unforeseeable under the technical standards
at the time of the shipment of our company’s product; or

—Damage arising due to reasons that are not attributable to our company.
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