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NAFLO

When compared with other types of plastics, fluoropolymer

tubes have exceptional heat resistance, low frictional coeffi- ’
U BE cients, and electrical insulation, chemical resistance, anti-ad-

hesion, and weather resistance properties. Tombo brand fluo-

ropolymer Products are pleased to bring to you the highest

quality fluoropolymer tubes, created in clean environments

using our unique forming technologies. These tubes may be

used in cutting edge fields of technology such as semicon-
ductor and liquid crystal electronics manufacturing, biotech-
nology, medical and food processing, and in the chemical in-
dustry, as well as in a wide variety of other fields such as

petroleum chemistry and general engineering.

"NAFLON" is a registered trademark of NICHIAS Corporation for its fluoropoly-

mer products.

M Features of Fluorine Plastic Tubes and Usage Examples

Chemical Resistance

Usable Temperature Spans

Anﬁ-AdheSion Pl'opel'ﬁes (Low Frictional Coefficients)

Features:

v

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

als, high temperature fluorine gas, etc.)

Applications:

v

@ Waste fluid lines for highly corrosive
materials

@ Protective coatings for wiring

(exceptions being molten alkaline met-

Features:

v

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

Applications:

v

® Acidic/alkaline cleaning lines in plat-
ing plants

@ Liquid nitrogen and liquid oxygen
transport lines

@ Steam transport lines

@ Fuel transport lines for aircraft, auto-

Features:

v

These tubes have high levels of anti-ad-
hesion, so even the most viscous of flu-
ids will hardly stick to them.

Applications:

v

@ Transport lines for foam polyur-
ethane fluid

@ Paint transport lines

@ Transport of powders with a tenden-
cy to clump

@ Transport of glues and adhesives

Purity

Electrical insulation

L

Weatherresistance

mobiles, etc. @ Coverings for pipes, rollers, etc.
M Selection guidelines
Type T/#9003 T/#9003-PFA-HG ~ T/#9003-NE T/Nizgr?g'l-'l(::ED T/#9N023;:G-W
Naflontube NaflonPFA-HG1tube Naflon NEtube Conducfingtube | PEA-HG-Wiube
Feature Material  pTFE  PFA  FEP PFA PFA PTFE +filler PFA
Pliability Cc C C C C C C
Little liquid accumulation A A A A A A A
Ease of fluid visibility C B A B B C B
Maximum operatingtemperature A A B A A A B
Manufacture of long tubes A A A A A A A
Vacuum Resistance B B B B B B B
Purity A A A A A B A
Permeation Resistance B B B A A B A
Page 2~5 6 7 8 8

Performance Rating: A: Excellent, B: Good to Excellent, and C: Not recommended.

Features:

v

Because these tubes use no fillers or
plasticizers, there will be very little pollu-
tion of the carried fluid.

Applications:

v

® High purity chemical transport for
semiconductor manufacture

@ Transport of extremely pure water

@ Manufacturing processes for bever-
ages

® Manufacturing processes for medica-
tion and foodstuffs

® Medical-use tubes

@ Clean air transport lines

@ Fluid and gas analysis device tubing

Features:

v

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

Applications:

v

@ Tubes for electrical coatings

® Cooling tubes for electronics and
electrical devices

@ Insulation for wiring and heaters

@ Insulating coating for wiring

Features:

v

Exceptionally weather-resistant, these
tubes will not degrade with age, and in
addition are non-flammable.

Applications:

v

® Applications where exchanging worn
tubes is not practical (aerospace ap-
plications, use in nuclear power
plants, etc.)

@ Usage near the ocean, where poten-
tial damage from salt and ultraviolet
light is extreme.

T/#9003-BT :
T/#9003-PL  NaflonBTTube  T/#9003-SF PTFE : Polytetrafluoroethylene
NaoflonPliabletube  T/#9003-FC Naflon SFtube PFA :Tetrafluoroethylene - Perfluoroalkylvinylether copolymer
Naflon FCTube
FEP :Tetrafluoroethylene - hexafluoropropylene copolymer
PTFE  PFA PTFE
ETFE : Tetrafluoroethylene - ethylene copolymer
A A B A
C © A A
@ B C A
A A A @
C @ A ©
A A B ©
A A A A
B B B B
9 10 11

B Abbreviations used in this catalogue




TOMBO No.9003

Naflon PTFE/PFA/FEP Tubes

Naflon tubes are pure fluoropolymer tubes, and contain
no additives such as fillers or plasticizers. Each of the
PTFE, PFA, and FEP tubes has exceptional chemical-re- ‘ ‘ 0
sistant, heat-resistant, and weather-resistant features.

@ Exceptional anti-adhesive 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 tubes excellent electrical insulators.
@ Exceptional weather-resistant properties prevent degrada-
tion after use outside for extended periods of time.
@ PFA and FEP tubes are extremely transparent. B PTFE Tube Room-Temperature Destructive
Pressure and Minimum Bend Radius

InnerDiameter X RoomTemperature Besiuee  pginimum Bend Radivs [mm]
® Maximum usage temperature: 260°C (PTFE/PTA), 2 X3 5.5 {56} 7
200°C (FEP) 3 X 4 3.6 {37} 10
@ Maximum usage pressure: Refer to page 13, “Maximum 4x6 5.5 {56} 13
Usage Pressure”. 6 X8 3.6 {37} 25
8 X10 2.7 {28} 48
10X12 2.0 107 75
16x19 21 o)
® Meets UL (Underwriters Laboratories) Standard #224 ;?3 i 2;2 1?(8) ﬂ :gi g
@ PTFE only 4.35 X 6.36 5.1 {52} 15
6.35 X 9.52 5.5 {56} 20
s 29 :
9.52 X 12.7 3.6 {37} 50
@ PTFE tubes can be made in a variety of colours. 10.7 X 12.7 2.1 {21} 80
@ ETFE tubes are available upon request. 15.83 X19.05 2.2 {22} 115
O PTFE specially shoped tube are available upon request. @ The values given above are intended as representative values, not standard values.

(Please refer to page 5.)
B PFA and FEP Tube Room-Temperature Destruc-
tive Pressure and Minimum Bend Radius

InnerDiameter X Room Temperature Destructive

OuterDiameter  Pressure (MPa) {kgf/cm?G} bttt e v

2 X 4 9.8 {100} 15
4%X6 6.9 {70} 20
6 X8 4.4 {45} 40
8 X10 3.4 {35} 65
10X 12 2.9 {30} 110
20X 23 2.3 {23} 260
3.17 X 6.35 12.4 {127} 15
4.35% 6.35 5.6 {57} 20
6.35X9.52 6.2 {63} 30
7.52 X 9.52 3.6 {37} 60
9.52X12.7 4.3 {44} 60
10.7 X 12.7 2.7 {28} 130
15.88 X 19.05 2.7 {28} 160

@ The values given above are intended as representative values, not standard values.
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Standard Dimensions

T/#9003 Naflon PTFE Tubes

[Metric Size]
Nominal Dimensions  InnerDiameter(mm)  Wall Thickness (mm) Length (m) NominalDimensions  InnerDiameter(mm)  Wall Thickness (mm) Length (m)
Inner Diameter X Standard ~ Allowed  Standard ~ Allowed  Standard ~ Allowed Inner Diameter X Standard ~ Allowed  Standard ~ Allowed  Standard ~ Allowed
OuterDiameter  Dimensions Variance Dimensions Variance Dimensions Variance OuterDiameter  Dimensions Variance Dimensions Variance Dimensions Variance
+0.20 13.0 X 15.0 13.0 1.9 | Z8d
0.25 %075 0.25 —0.10 e 13.0 X 16.0 13.0 =*0.50 1.5 +0.18
0.5%1.5 0.5 0.5 14.0 X 16.0 14.0 HERE
0.8 X 1.8 0.8 +0.30 0.5 15.0 X 18.0 15.0 1.5 +0.18
1.0 X2.0 1.0 —0.10 0.5 16.0 X 17.5 16.0 0.75 | =918 10
1.0 X 3.0 1.0 1.0 16.0 X 19.0 16.0 1.5 4018
1.5X25 1.5 +0.40 0.5 18.0 X 21.0 18.0 =*0.60 1.5 o
1.5 X 3.5 1.5 —0.20 1.0 +0.13
20X30 20 05 19.0 X 21.0 19.0 1.0 4010
2.0X4.0 2.0 +0.50 1.0 20.0 X 23.0 20.0 1.5 +0.18
25 X35 2.5 —0.20 0.5 21.5 X23.5 21.5 1.0 4013
25X45 2.5 1.0 22.0 X 24.0 22.0 1.0 ;0.10
3.0 X 4.0 3.0 0.5 23.0 X 25.0 23.0 1.0 ’
3.0 X5.0 3.0 1.0 10 23.0 X 27.0 23.0 =*0.70 20 *+0.28
4.0 X5.0 4.0 0.5 20 +0.13
4.0 X6.0 4.0 1.0 30 25.0x27.0 250 10 +0.10 +2%
5.0 X6.0 5.0 0.5 +0.13 +2% 25.0 X 28.0 25.0 1.5 +0.18 —0
5.0X7.0 5.0 1.0 —0.10 -0 25.0 X 29.0 25.0 20 *+0.28
6.0 X7.0 6.0 +0.50 0.5 26.0 X 29.0 26.0 1.5 +0.18
6.0 X 8.0 6.0 —0.40 1.0 +0.80 +0.13
70 X 8.0 70 05 27.5 X295 27.5 1.0 4010 .
7.0 X9.0 7.0 1.0 30.0 X 34.0 30.0 20 *+0.28
8.0 X 9.0 8.0 0.5 33.0 X 36.0 33.0 =+100 1.5 +0.18 5
8.0 X 10.0 8.0 1.0 35.0 X 39.0 35.0 20  +028
9.0 X 10.0 9.0 0.5 38.0 X 42.0 38.0
9.0X11.0 9.0 1.0 39.0 X 42.0 39.0 1.5 +0.18
10.0 X 11.0 10.0 0.5 40.0 X 44.0 40.0 =+1.50
10.0 X 12.0 10.0 1.0 45.0 X 49.0 45.0
11.0 X 12.0 11.0 0.5 46.0 X 50.0 46.0
11.5 X 13.0 11.0 =+0.50 1.0 49.0 X 53.0 49.0 20 *+0.28
12.0 X 13.0 12.0 0.5 10 50.0 X 54.0 50.0
12.0 X 14.0 12.0 1.0 64.0 X 68.0 64.0 =£2.00
12.5 X 14.0 12.5 0.75 76.0 X 80.0 76.0

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

[Inch size]
Nominal Dimensions  Inner Diameter(mm)  Wall Thickness (mm) Length (m)

Inner Diameter X Standard ~ Allowed  Standard ~ Allowed  Standard ~ Allowed
OuterDiameter  Dimensions Variance Dimensions Variance Dimensions Variance

1.59 X 3.17 159 | =823 | 0.75

3.17 X 6.35 3.17 1.59

4.35X6.35 4.35 4050 1.00 10

6.35 X 9.52 6.35 —0.40 1.59 +0.50 20 +2%
7.52 X 9.52 7.52 1.00 —0.40 30 —0
9.52 X12.70  9.52 1.59 50

10.70 X 12.70 10.70 £0.50 1.00
15.83 X 19.05 15.83 =£0.60 1.61

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



Standard Dimensions

T/#9003 Naflon PTFE Tubes for AWG Electrical Wiring

InnerDiameter (mm)  Thickness (mm) Length (m) InnerDiameter(mm) ~ Thickness (mm) Length (m)
AWG  InnerDiameter X AWG  InnerDiameter X
(No.) Wall Thickness ~ Standard ~ Allowed  Standard  Allowed  Standard ~ Allowed (No.) Thickness Standard  Allowed Standard Allowed Standard ~ Allowed
Value  Variance  Value  Variance  Value  Variance Value  Variance  Value  Variance  Value  Variance
30  0.31 X028 031 +0.10 +0.10 14 1.69 X033 1.69
28 0.38xX0.28 0.38 0 —0.05 13 1.93 X0.33 1.93
26 0.46 X028 0.46 0.28 1015 12 216 X033 2.16 0.33
24 057 X028 0.57 +0.20 —0.05 11 241 X0.33 241 10
22 0.70X0.28 0.70 0 10 10 269 X033 269 +0.30 +0.20 20 +2%
20 0.87 X0.33 0.87 20 +2% 9 3.00 X0.38 3.00 0 —0.10 50 =@
19 0.97X033 097 50 -0 8 3.35X0.38 3.35
18 1.08 X0.33 1.08 +0.20 7 3.76 X0.38 3.76 0.38
17 1.20 X0.33 1.20 +%30 0.33 —0.10 6 422 X0.38 4.22
16 1.36 X 0.33 1.36 S 4.72 X0.38 4.72

15 1.51 X0.33 1.51

@ Standard inventory items

T/#9003 AMS Conforming Naflon PTFE Tubes

Conformingto AMS3653 Conformingto AMS3654 Conformingto AMS3655 Length (m)
Size Inner Diameter (mm) Thickness (mm) Inner Diameter (mm) Thickness (mm) Inner Diameter (mm) Thickness (mm)
(No.) Standard ~ Allowed

Standard Allt?wed Minimum Standard Maximum St Allgwed Minimum Standard Maximum Slrtred A||9wed Dimensions Variance
Value  Variance Value  Variance Value  Variance

Minimum Standard Maximum
30 0.25 0.30 0.38 0.23 =+£0.05 0.25 0.30 0.38 0.15 *0.05 0.25 0.30 0.38 0.23 =+0.05
28 0.33 0.38 0.48 0.23 =+£0.05 0.33 0.38 0.46 0.15 =*+0.05 0.33 0.38 0.48 0.23 =0.05
26  0.41 0.46 0.56 0.23 =£0.05 041 046 0.53 0.15 =*=0.05 041 046 0.56 0.23 =0.05
24 0.51 0.56 0.68 0.30 =+0.08 0.51 0.56 0.60 0.20 =+0.05 0.51 0.56 0.68 0.25 =+0.08
23 0.58 0.66 0.76 0.30 =£0.08 = i - - — 0.58 0.66 0.76 0.25 =0.08
22  0.64 0.71 0.81 0.30 =+0.08 0.60 0.71 0.81 0.20 =+0.05 0.64 0.71 0.81 0.25 =+0.08
21 0.74 0.81 091 0.30 =+0.08 = - - - - 0.74 0.81 0.91 0.25 =+0.08
20 0.81 0.86 1.02 041 =£0.08 0.81 0.86 096 020 =+0.05 0.81 0.86 1.02 0.30 =+0.08
19 091 0.96 1.12 041 =£0.08 091 0.96 1.07 0.20 =£0.05 0.91 0.96 1.12 0.30 =0.08
18 1.02 1.07 1.24 041 =+£0.08 1.02 1.07 1.17 020 =£0.05 1.02 1.07 1.24 0.30 =0.08
17 1.14 1.9 1.37 041 =£0.08 1.14 1.19 1.32 020 =005 1.14 1.19 1.37 0.30 =0.08
16 1.30 1.35 1.55 041 =£0.08 130 1.35 1.47 020 =005 130 1.35 1.55 0.30 =+0.08
15 1.45 1.50 1.70 0.41 =£0.08 1.45 1.50 1.65 020 =£0.05 1.45 1.50 1.70 0.30 *0.08 10
14 1.62 1.68 1.88 0.41 =+£0.08 1.62 1.68 1.83 020 =£0.05 1.62 1.68 1.88 0.30 =+0.08 20
13 1.83 1.93 2.08 041 =008 183 1.93 206 020 =005 1.83 1.93 2.08 0.30 =+0.08 30
12 2.06 2.16 231 041 =+£0.08 206 216 231 020 =+£0.05 206 2.16 2.31 0.30 =+0.08
11 231 241 256 041 =+£0.08 231 241 256 020 =+£0.05 231 241 2.56 0.30 =0.08
10 259 2.69 284 041 =£0.08 259 269 284 020 =+£0.05 259 269 2.84 0.30 =+=0.08
9 2.90 3.00 3.15 0.51 =#£0.10 290 3.00 3.15 020 =+£0.05 290 3.00 3.15 0.38 =+0.08
1/8 3.05 3.18 3.30 0.51 =+0.10 = = = = = = = = = =
8 3.28 3.38 3.58 0.51 =#£0.10 3.28 3.38 3.53 020 =+£0.05 3.28 3.38 3.58 0.38 =+0.08

+2%

7 3.66 3.76 4.01 051 =£0.10 3.66 3.76 3.94 020 =£0.05 3.66 3.76 4.01 038 =£0.08
6 411 4.22 452 051 =£0.10 4.11 4.22 442 025 =£0.08 4.11 4.22 452 0.38 =£0.08
5 4.62 4.72 5,03 0.51 =*0.10 4.62 4.72 495 025 =£0.08 4.62 4.72 503 0.38 =£0.08
4 518 5.28 5.69 051 =*£0.10 5.18 5.28 554 025 =£008 518 5728 569 038 =+0.08
3 582 5.93 632 051 =£0.10 582 593 620 025 =£0.08 582 593 632 0.38 =£0.08
1/4 635 6.48 6.60 0.51 =£0.10 - - - - = = = = = =

2 6.55 6.68 7.06 051 =£0.10 6.55 6.68 6.93 025 =£0.08 6.55 6.68 7.06 0.38 =£0.08
1

7.34 7.47 7.90 0.51 *£0.10 7.34 7.47 7.75 025 =+£0.08 7.34 7.47 790 038 =£0.08
5/16 7.95 8.15 8.48 0.51 =*£0.10 — = = = = = = =
0 8.26 8.38 8.81 0.51 =£0.10 826 838 8.69 0.30 =£0.08 826 8.38 8.81 0.38 =£0.08

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



Standard Dimensions

T/#9003 Naflon PFA/PFA-HG/FEP Tubes

PFATubes [Metric size]

Nominal Dimensions

Inner Diameter X
OuterDiameter

2X3
2X4
3 X4
3 X5
4 X5
4 X6
5X6
5X7
6 X7
6 X8
7 X8
7 X9
8 X9
8 X 10
9 X 10
9 X11
9 X 12
10 X 12
11 X 12
10 X 13
11 X13
12 X 14
12 X 15
13 X 15
13X 16
14 X 16
15 X 17
15X 18
16 X 18
16 X 19
17 X 19
18 X 21
19 X 22
20 X 22
20 X 23
22 X 25
23 X 25

[Inch size]
Nominal Dimensions

Inner Diameter X
QuterDiameter

1.59 X 3.17
3.17 X 6.35
3.96 X 6.35
4.35X6.35
6.35 X 9.52
7.52 X 9.52
9.52 X 12.70
10.70 X 12.70
15.88 X 19.05
22.00 X 25.40

Outer Diameter (mm)

Standard  Allowed
Dimensions ~ Variance

3.0
4.0
4.0
5.0
5.0
6.0
6.0
7.0
7.0
8.0
8.0
9.0
9.0
10.0
10.0
11.0
12.0
12.0
12.0
13.0
13.0
14.0
15.0
15.0
16.0
16.0
17.0
18.0
18.0
19.0
19.0
21.0
22.0
22.0
23.0
25.0
25.0

+0.20
—0.10

+0.30
—0.10

Outer Diameter (mm)

Standard  Allowed
Dimensions ~ Variance
3.17
6.35
6.35 +0.20
6.35 —0.10
9.52
9.52
12.70
12.70 +0.30
19.05 —0.10
25.40

Thickness (mm)

Standard
Dimensions

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
1
1

.0
5
.0

0.5

1.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

(6]

OO Lo Lo Lo o uoutoo

Allowed
Variance

+0.06
+0.10
+0.06
*0.10
+0.16
+0.10
+0.06
*0.10
+0.06
+0.10
+0.06
*0.10
+0.06
+0.10
+0.06
*0.10
+0.15
+0.10
+0.06
*0.15
+0.10
+0.10
+0.15
*0.10
+0.15
+0.10
+0.10
*0.15
+0.10
+0.15
+0.10
*0.15
+0.15
+0.10
+0.15
*0.15
+0.10

Thickness (mm)

Standard

Dimensions

0.
.59
.20
.00
.59
.00
.59
.00
.59
.59

1

1
1
1
1
1
1
1
1

75

Allowed
Variance

+0.10
+0.15
+0.12
+0.10
+0.15
+0.10
+0.15
+0.10
+0.15
+0.15

Length (m)

Standard  Allowed
Dimensions ~ Variance

10

20

50
100
200

10
20
50
100

10
20
50

Length (m)

Standard  Allowed
Dimensions ~ Variance

10,20
50
100
200
+1%

10,2
020 .

50
100

10,20
50

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

PFA-HG Tubes [Metric size]

Nominal Dimensions ~ Outer Diameter (mm)

Standard  Allowed
Dimensions ~ Variance

Inner Diameter X
OuterDiameter

2 X 4 4.0
4 X6 6.0 +0.20
6%8 go 10
8 X 10 10.0
10 X 12 12.0
14 X 16 16.0

+0.
16 X 19 19.0 _8?8
22 X 25 25.0 ’

[Inchsize]

Outer Diameter (mm)

Standard ~ Allowed
Dimensions ~ Variance

Nominal Dimensions

Inner Diameter X
OuterDiameter

3.96 X 6.35 6.35 +0.20
—0.10
6.35 X 9.52 9.52
9.52 X12.70 12.70
15.88 X 19.05 19.05 tg?g
22.22 X 2540 25.40 ’

FEPTubes [Metric size]

Outer Diameter (mm)

Standard  Allowed
Dimensions ~ Variance

Nominal Dimensions

Inner Diameter X
Outer Diameter

2 X4 4.0
4 X6 6.0 +0.20
6%8 go 00
8 X 10 10.0
9 X 12 12.0
10 X 12 12.0

[Inch size]

Outer Diameter (mm)
Standard ~ Allowed

Nominal Dimensions

Inner Diameter X

OuterDiameter  Dimensions Variance
2.36 X 3.18 3.18
3.18 X 4.76 476 +0.20
457%635 635 010
5.90 X 7.94 7.94
6.99 X 9.53 9.53
9.56 X12.70 12.70 +333

Thickness (mm)

Standard  Allowed
Dimensions ~ Variance

1.0

+0.10

*+0.15

o oo oo o

Thickness (mm)

Standard  Allowed
Dimensions ~ Variance
1.20 =*0.12
1.59 =*0.15

Thickness (mm)

Standard  Allowed
Dimensions  Variance

1.0
10 +0.10
1.0
1.0
1.5 £0.15
1.0 *£0.10

Thickness (mm)

Standard  Allowed
Dimensions ~ Variance
0.41 +0.06
0.79
+0.1
0.89 0-10
1.02
1.27 *£0.12
1.57 =*0.15

Length (m)
Standard  Allowed
Dimensions ~ Variance
10,20

50

100

200

10,20 +1%
50 -0
100

10,20

50

Length (m)
Standard  Allowed

Dimensions ~ Variance

10
20
+ o,
o I
100
10,20
50
Length (m)
Standard  Allowed
Dimensions ~ Variance
10,20
50
100
200 +1%
10,20 -0
50
100
Length (m)
Standard  Allowed
Dimensions ~ Variance
10,20
50
100
200 +1%
1020 °
50
100

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

PTFE speciallyshaped Tubes

7

@ Please contact us concerning the creation of other shapes.




Naflon PFA-HG Tubes

Naflon PFA-HG tubes is made from "Super PFA", a ma-
terial with low levels of eluted fluorine ions. By allow-
ing for control of the structure of PFA (miniaturization
of spherulites), this tube allows for further smoothing of
the inner tube surface. This tube is perfect for use in the
manufacture of semiconductors and liquid crystal prod-
ucts, where ultra-clean environments are required.

In addition to the features of our standard PFA tubes:

® Smoothness of the tube inner surface isincreased to
Rt = 0.2 um. (Rt is approximately equal to Rmax, maxi-
mum height)
@ Reduced incidence of retained particles or chemicals
® Reduced time required for cleaning
® Reduced chemical absorption due to a lessening of
tube inner surface area
@ Improved transparency
@ Longer performance as an insulator
® Uses a Super PFAmaterial
@ Reduction in eluted fluorine ions
@ Resistant to cracking under stress conditions such as ex-

posure to SPM or fuming sulphuric acid

@ Maximum usage temperature: 260°C
@ Maximum usage pressure: Same as Naflon PFA tubes
@ Minimum bending radius: Same as Naflon PFA tubes

Standard Dimensions

@ Please refer to the Naflon PFA-HG tube dimensions table
on page 5.

Other Features

@ Metallicion elution

Element Amounteluted (1 g)
K <0.02
Na <0.01
Ca <0.01
Al <0.02
Cr <0.01
Ni <0.01
Fe <0.02
Cu <0.01
@ Method of analysis:

(1) A Tm section of the ¢ 10X ¢ 12 Naflon PFA-HG tube to be tested was cut, the
cut portion cleaned, and then the tube was washed in water.
(2) Approximately 70 ml (length: 900 mm) of hydrofluoric acid was added, and the

test material was allowed to sit at 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 liquid, 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 val-

ues.

® Comparison of transperancy

¥ Naflon PFA-HG Tubes

A Standard PFA Tubes

® Comparison of inner wall surface image

Naflon PFA-HG Tubes Standard PFA Tubes

® Comparison of Inner Surface Roughness With PFA Tubes

Units Naflon Competitor Competitor New
PFA-HG Tubes A B PFATubes
Surface
Roughness (1 m) 0.2 0.8 0.8 0.8
(Ri)
Notes:

@ The values given above are intended as representative values, not standard values.
@ Rt = Rmax
@ Products from Competitor A and B are standard PFA tubes.



Naflon PFA-NE Tubes

Naflon PFA-NE tubes are constructed with a PFA con-
ducting stripe on surface of our PFA-HG tubing. Thanks
to the conducting PFA portion's shielding effect, these
tubes are excellent at preventing fires that could occur
due to sparking between an atmosphere of transported
flammable gases and the exterior surface of the tube.

@ The conducting PFA’s shielding effect

@ Prevents the release of sparks that could result
in the starting of fires.

@ Prevents tube insulation damage that could result from
electric release from an insulated atmosphere.

@ Thefluid carrier portion being constructed
from PFA-HG tubing

© Little elution of fluorine ions.

@ Little permeation or accumulation of chemicals.

@ The same chemical resistance, heat resistance, and
strength as PFA.

® Compared with PFAtubing coated with ashielding con-
ductoras an anti-electrical measure

@ No unsettling corrosion as with metallic wires and
meshes.

@ Reduction in construction costs and variations in
construction.

Applications

@ Transport of high-purity chemicals and gases for semicon-
ductor manufacturing devices that use highly flammable
organic solvents, such as strippers, acetone, IPA, and thin-
ners.

@ Transport of high-purity chemicals and gases in the vicini-
ty of electronic equipment that is sensitive to noise from
static electricity.

® As a replacement for PFA tubing with shielding conduc-
tive coatings.

® VolumetricResistance

Material Volumetric Resistance (Q -cm)
Conductive PFA 5.3%X10°
PFA-HG >10"

@ Sample: $4.35 X $6.35
@ Method of measurement : As per JIS K 7194

@ Anti-Static Features

Tube Type
PFA-NE Tubing 0.5~0.7 0.5~0.7
PFA-HG Tubing >2.0 (limit of measurement capability) —

Centerof 1m Length Tube

@ Sample: $4.35X ¢ 6.35, length : Tm, 15m

@ Method of measurement : One end was grounded, and cotfon rubbed 50 times along a 20 cm span, eith-

Centerof 15m Length Tube

|

Exteriorsurface is a conductor.
Material: Conductive PFA

Fluid carrier portion
Material: PFA-HG

B Measurements / Specifications

Nominal Dimensions Conduc!ive Portion (mm) Length (m) Room Minimum
Trae - Thlc}(nessx Temparo!ure Ber.|d
yp InnerDiameter X Wall Width X Standard  Destructive ~ Radius
OuterDiameter Thickness Number Dimentions Pressure(MPa) ~ (mm)
2X3 0.50 0.03X0.6X4 54 15
2X4 1.00 0.06X0.8X4 8.3 15
3X4 0.50 0.03X0.8X4 3.9 25
Metic  4X%6 1.00 0.06X1.4% 4 54 20
Size 6X8 1.00 0.06X1.8X4 3.9 40
8X10 1.00 0.06X2.3X4 2.9 65
10X 12 1.00 0.06X2.6X8 10 2.5 110
16X 19 1.50 0.06X3.8X8 50 2.4 155
22 X 25 1.50 0.06X4.9X8 100 1.8 320
2.17X3.17 0.50 0.03X0.6X4 5.8 15
435X635 1.00 0.06X1.5X4 4.9 20
6.35X9.52 1.59 0.06X2.4X4 54 30
Inch 752x952  1.00 0.06X2.2 4 31 60
9.52X12.70 1.59 0.06X2.6X8 4.1 60
15.88X19.05 1.59 0.06X3.8X8 2.6 160
22.22X2540 1.59 0.06X4.9X8 1.9 330

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

@ Destructive pressure at 25°C : Using a 30 cm sample of tube, nitrogen gas was
used fo increase pressure at a maintained rate of 0.1 MPa/min.

@ Minimum bend radius : Measured by performing the Nichias standardized minimum
bend test (A S 5-6-0429)

units: KV
Ends of 15m Length Tube | Usuge Notes
0.5~0.7 These tubes must always

= be grounded when used.
Please use our conductive
grounding band (sold sepa-
rately) for grounding.

7

er in the center or at the ends of the tube. Electric potential was then measured in the applicable area.

Grounding Band

@ According to the "Static Electricity Safety Guide" (published by the Technology Institution of Industrial Safety),

in order to prevent explosions and fires, the electrostatic charge of non-conductors must be managed, with

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

charged electric potential kept at 5KV or below for inflammable materials with a minimum ignition ener-

gy of 0.1-1 mJ (solvents such as toluene fall into this category).



Naflon PTFE Conducting Tubes

B Standard Dimensions

Nominal Dimensions InnerDiameter (mm)  Wall thickness (mm) Length (m)
Inner Diameter X Standard Allowed Standard Allowed Standard Allowed
Wallthickness Value Variance Value Variance Value Variance
5 X 0. .
0.5x0.5 05 4030 05
1.0X0.5 P
1.0 X 1.0 : ’ 1.0
2.0 X 0.5 20 +0.50 0.5
20X 1.0 : —0.20 1.0
3.0 X0.5 0.5
3.0X 1.0 3.0 1.0
4.0 X0.5 0.5
40X1.0 4.0 1.0
5.0 X0.5 50 0.5 +0.13
50X1.0 : 1.0 —0.10
6.0 X 0.5 0.5
6.0
6.0 X 1.0 1.0
7.0 X 0.5 0.5
7.0 +0.50
7.0X1.0 oo 10 5
Naflon PTFE conducting tubes are PTFE tubes with con- 8.0 X 0.5 20 ’ 0.5 10
ductive properties (volumetric resistance: <10°Q +cm). 8.0X1.0 ) 1.0 20 +2%
These tubes are perfect for applications which require 8.5 1.0 8.5 =0
. . . . 9.0 X0.5 0.5
prevention of loss of insulation due to the creation of sta- TR 0 =5
tic electricity, such as the transport of chlorine, organic 00%15 15  +018
solvents, fuel, powders, and steam. 10.0 X 0.5 10.0 0.5
10.0 X 1.0 ’ 1.0
11.0 X 1.0 ’ 1.0 +0.13
@ The same chemical-resistant, heat-resistant, and weather- 12.0 X 0.5 120 05 —0.10
resistant properties as PTFE tubes. 20X 18 A +050 O
@ Electrically conductive material makes this tube highly sui- gg i :8 12.5 ?g
ted for applications where loss of insulation must be avoi- 13.0 X 1.5 13.0 15 4018
ded. 14.0 X 1.0 14.0 0
E— 15.0 X 1.0 15.0 T 4013
Specifications 16.0 X 0.75 075 —010
. ° 16.0 X 1.0 16.0 +0.60 1.0
@ Maximum usage temperature: 260°C TGN 10
@ Maximum usage pressure: Same as Naflon PTFE tubes 190X 15 19.0 1.5 +0.18

® Minimum bending radius: Same as Naflon PTFE tubes

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

Naflon PFA-HG-W Tubes

Naflon PFA-HG-W tubing @ Liquid permeation ® Roomtemperature destructive pressure and
consists of two layer of Flu- o] Concentration Liquid permeation amount (mg/m- hr) minimum bend radius
1 3 IqUI 0, R t ' M i
oropolyrper tubln.g Wth.h i PFA-HG-W Tube PFA-HG Tube Tubessize d:sc;mc:\r:‘ep:r?s:Jree be:::lurrc‘zlérirt:s
purpose is prevention of lig- - 0.4X102 1.1X10°2 (MPa) (MPa)
uid permeation. hydochoricacd 35 (36) (100) 3.96X6.35X7.35 6.9 20
Inside layer is made from - 0.013X102  1.0X10-2 (396 X6.35) (6.2) (25)
PFA-HG tube which is suit- e ace 70 (1) (100) 952X 127X 137 4.9 120
able for chemical resis- v acid gg  <0.013X107 <0.013X107 (952 12.7) (4.3) (140)
tance, elution of metal and Suphuric ack (100) (100) 15.88 X 19.05 X 20.05 2.9 250
elution of F-ion. On the oo o o 40%1072 54%107 (1588 19.05) (2.7) (260)
other hand, outside layer is (75) (100) 22.22 X25.40 X 26.40 %8 388
made from special fluoro- - 4.6X107 9.6X107 (22.22X2540) (1-9) (400)
hydrofiuoric acid 50 48 100 o : )

polymer tubing which has (48) ( ) @ Standard tube size is available above four sizes only.
little permeation perfor— @ MeaMeasured condition. Tube size : Inner diameter ¢ 10 ()is meosurec.i value of PFA-HG tube

ambient temperature : 0.3MPa Tubesize:3.96X6.35X7.35
mance. measured time : Ten days inside layer tube size — outside layer tube size

@ The values give above are intended as representative values, not standard values.

_8_



TOMBO No.9003-PL

Naflon Pliable PTFE/PFA Tubes

Naflon pliable tubes are Naflon tubes with an added spi-
ral groove. This allows exceptional flexibility, a small
bend radius, a low frictional coefficient, and extremely
good anti-adhesion properties. These tubes will cause lit-
tle loss in fluid pressure, and little fluid adhesion to their
inner walls.

® An extremely low frictional coefficient reduces pressure
losses.
@ Extremely pliable.

® Maximum usage temperature: 200°C (PTFE/PTA)

® Maximum usage pressure: Refer to page 13, “Maximum
Usage Pressure”.

There are two types of pliable tube products with measure-
ments specified by inner (1) or outer ( O) diameters accord-
ing fo the infended usage.

@ Inner diameter-specified tubes (1)
This type of tube is used when pipes, etc., will be used in-
side the tube for jointing. Joints can be created with
glass, metals, and plastics. The pipe's outer diameter
should be slightly larger than the tube's inner diameter.
Should the fitting not be tight enough, a hose band may
be used to tighten the joint.

@ Ovuter diameter-specified tubes (O)
These tubes should be used when connectors, etc. will be
employed. Three end shapes are available, as shown be-
low. Types B or C should be used for tube connectors
made from fluorine-based plastics.

Type A TypeB TypeC
Straight Tip Reinforcing Sleeve Tip Welded Straight Tip

=50 mm <=25mm

; Welding

<25 mm <25 mm

- - el
i Ryl

1 mmt Reinforcing Sleeve

I

Naflon Pliable PTFE/PFA Tube Dimensions and Properties

M Inner diameter-specified tubes (1)

Nominal Tiplnner Spi'ru|0u1er Roorr] Temperature Minimum Maximum
Diameter Diameter Diameter  Destructive Pressure (MPa) I?end Manufacturable
(mm) (mm) {kgf/cm?G} Radius (mm) Length (m)
6 A 6 7 0.5 {5} 10 3
8 A 8 9 0.5 {5} 10 3
10A 10 11 0.5 {5} 10 3
12A 12 13 05 {5} 10 3
1/4B 6.4 7 0.5 {5} 10 S
3/8B 9.5 10 0.5 {5} 10 3
1/2B 12.7 13 0.5 {5} 10 3

M Outer diameter-specifiedtubes (O )

Nominal TiPOuier Spi.ro|0u1er Roon] Temperature Minimum Maximum
Diameter Diameter Diameter  Destructive Pressure (MPa) I.iend Manufacturable
(mm) (mm) {kgf/cm?G} Radius (mm) Length (m)
6A 6 6 0.5 {5} 10 3
8 A 8 8 0.5 {5} 10 3
10A 10 10 0.5 {5} 10 3
12 A 12 12 0.5 {5} 10 3
1/4B 6.4 7 0.5 {5} 10 3
3/8B 9.5 10 0.5 {5} 10 3
/28 12.7 13 05 {5} 10 3

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

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



NaflonBT/FCTubes

Naflon BT tubes are a PTFE tube with added flexibility
and transparency. They bend easily and will not buckle,
making them perfect for applications where tubing in
tight spaces is required. Naflon FC tubes are extremely
cost effective, and are well suited to applications where
exacting dimensional measurements are not required .

@ Naflon BT and Naflon FC tubes consist of same materi-
als, and have the same transparency and flexibility fea-
tures.

—

@ Bends easily, and will not buckle.

H Naflon BT/FCTube Room-Temperature Destructive
Pressure and Minimum Bend Radius

@ Extremely transparent Inner Diameter X

OuterDiameter

Room Temperature Destructive

Pressure (MPa) {kgf/cm?G} Minimum Bend Radius [mm]

2 X 4 11.0 {112} 7

Specifications 3 X6 11.0 {112} 10

® Maximum usage temperature: 260°C 9 N CRINNETE 15

® Mo efor 1 13, Mod 7 X10 4.7 {48} 22

aximum usage pressure: Refer to page 13, [Maximum A 3.7 {38} 49
Usage Pressure].

1.59 X 3.17 10.8 {110} 6

3.17 X 6.35 11.0 {112} 10

6.35X9.52 55 {56} 22

9.52 X12.7 3.6 {37} 42

B Standard Dimensions

Nominal Dimensions Inner Diameter (mm)

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

Outer Diameter (mm)

Wall thickness (mm)

Length (m)

Inner Diameter X Standard Allowed Variance Standard Allowed Variance Standard Allowed Variance Standard Allowed Variance
Outer Diameter Dimensions FC Dimensions BT Dimensions FC BT Dimensions FC BT
2.00 X 4.00 2.00 +0.50 4.00 1.00 +0.10

—0.20
3.00 X 6.00 3.00 6.00 +0.10
.00 X 8. . +0. .
5.00 X 8.00 5.00 0.20 8.00 150 4015 10
7.00 X 10.00 7.00 —0.40 10.00 +0.13 2 +2% +5%
9.00 X 12.00 9.00 12.00 +0.15 —0.10 —0% —0%
+0.
1.59 X 3.17 1.59 0-50 3.17 0.79 +0.10 30
—0.20
+
3.17 X 6.35 3.17 +0.50 6.35 +0.10
6.35 X 9.52 6.35 —0.40 9.52 1.59 +0.15
9.52 X 12.70 9.52 ’ 12.70 +0.15

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

@ BT tube dimensions are based on its outer diameter, and FC tube dimensions are based on its inner diameter.



Naflon SF Tubes

Naflon SF tubes are exceptionally weather-resistant and
chemical-resistant fluoro thermo plastic tubes created
from a copolymer of tetrafluoroethylene, hexafluoropro-
pylene, and vinylidene fluorides. These tubes are softer
than PFA, PTFE, and other fluorine plastic tubes, and
are therefore more suited to tubing in tight spaces.
These tubes contain no additives such as fillers or plasti-
cizers, and therefore release little gas and elution.

@ Please note that as some organic solvents and other mate-
rials may cause expansion, there are limitations as to
what materials may be used with these tubes. However,
they may be used in many applications where high de-
grees of transparency and flexibility are required.

CITED " Recommended usage pressure

@ Resistant to both acids and alkalis. Nominal Dimensions Recommended usage pressure (MPa)
: Inner Diameter X
® Soft and flexible. OuterDiameter Room Temparature 50°C
@ Extremely transparent. 6%8 0.4 03
8 X 10 0.4 03

Specifications J0< 1 Lo oz

@ Recommended Usage Temperature and Pressure Room temperature
® Maximum usage temperature : 50°C

@ Maximum usage pressure: Refer o page 13, “Maximum

Usage Pressure”. B Measurements/ Specifications
Nominal Dimensions  Outer Diameter (mm) Length (m) Minimum

Wall Bend
Inner Diameter X Standard ~ Allowed  thickness ~ Standard  Allowed  Radius

OuterDiameter  Dimensions  Variance Dimensions  Variance (mm)

X .

6 X8 8.0 +2% 60

8 X 10 10.0 =£0.15 1.0 10 -0 90

10 X 12 12.0 120

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



Naflon Bent Tubes

Naflon bent tubes are created with a special bending
manufacturing process. This prevents leakage problems
that can occur from the use of joints, and also helps to
greatly reduce loss of pressure.

@ Far less loss of pressure as compared to the use of joints.

® No leakage problems.
® Reduces space required for piping.

@ Maximum usage temperature: 150°C

H Minimum Bend Radius and Measurement Variance

Inner Diameter X

Outer Diameter Minimum Bend Radius R variance BentArea Flatness BentArea Thickness Angle
6.35 X 4.35 10R +2 >85% >0.8 mm +5°
9.52 X 7.52 15R +3 >85% >0.8 mm +5°
12.7 X 9.52 20 R +4 >85% >1.3 mm +5°
19.05 X 15.83 30R +6 =85% >1.3 mm +5°

@ As the values given above are intended as reference values, please enquire for details.

TOMBO No.9055

Special Manufacturing Naflon tubes

We can also manufacture specially shaped tubes for a va-
riety of applications. We have a variety of coiled tubes
for use in heat exchangers, and we can also create com-
plex shapes using covered steel tubes for heaters.

® Summarized heat transference coefficient (reference
value)

$2.4X3.2
heating / 230~350W/m?+K{200~300Kcal/m?+hr°C}
cooling / 170~350W/m?-K{150~300Kcal/m?-hr°C}

d10 X 12
heating / 150~170W/m?+K{130~150Kcal/m?-hr°C}
cooling / 130~160W/m?-K{110~140Kcal/m?-hr°C}

@ Standard types Shell / Tube heat exchangers are available upon request.



Maximum Usage Pressure

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

Pur=SxaxPrt

- @ Tube roomtemperature destructive pressure

@ Destructive pressure decline coefficient
@ The destructive pressure decline coefficient by
material can be obtained from the table to
the right.

@ Safetyfactor (1/3-1/5)
@ A safety factor of 1/3-1/5 is obtained accord-
ing to the fluid type (gas or liquid), danger lev-

20 100 200 260

Destructive Pressure Decline Coefficient

Usage temperature (C)

el and the existence of impact pressure levels.

@ Maximum usage pressure at a given tempera-
ture.

Tube Size and Flow

M The rel‘“'o“Sh'P between tube inner Flow amount 0 /sec Flow rate (m/sec) Cross section  Tube size(inch)
diameter and fluid flow amount and | (cm’/seq) (em?) Inner Diomefer
rate isshown inthe following equation: L 0

30

- Tube inner diameter 2[ 7= Flow amount (cm?/sec) : 40

2 Flow rate (cm/sec) 3 28
. 20
5

Presenting this relationship in a graph creates a nomo- 6 189

graph, allowing one to see the flow permitted by a given =

tube size. 10 200 -

How to find the tube size required to allow a flow " 300 1-1/2"

amount of 150 cm?of pure water per second, at a flow “ 222

rate of 2m. o 500 U= e

In the leftmost column of the graph, find the point which 50 g g

L. X 60 1000

indicates an outflow of 150 cm?/sec, and then in the cen- o

ter column find the point which indicates a flow rate of 2 e 804

2000 "

m/sec. Extend a line which connects these two points to o

3000

the rightmost column, and read the required tube size 200 00 /2"

from where the line crosses that graph. For the flow descri- 08 5000

bed above, for example, the required tube has an interior 400 8009 3/8"

8000
diameter of 3/8". 0 ==
800 1
900
1000
3/16"

( /A CAUTION )

These products are made of fluoropolymers. In order to ensure the original func- 3. Tombo NAFLON tube are not designed or manufactured for use in implantation

tions and properties are maintained, and to ensure safety in use, please observe the in the human body fluids or tissues.

following precautions. 4. Vapour and fumes liberated during hot processing should be exhausted com-
1. Tombo NAFLON tube should never be used for any purpose other than prescri- pletely from the work area.
bed application. 5. Waste disposal

2. Tombo NAFLON tube should never be recommended when both temperature + Ensure conformity with all applicable disposal regulations.

\_ and pressure are at the maximum listed at this catalogue. + Do not incinerate or dispose of in fire. Fluorine plastics will give off toxic gas. )




NICHIAS Corporation

B Head Office

1-26, Shibadaimon 1-Chome, Minato-ku, Tokyo Japan 105-8555

International Marketing and Sales Depariment

Phona: 81-3-3433-7261 / 7262 Fax; 81-3-3438-0670

Web Site: http:/fwww.nichias.co.jp/

B Overseas Representative Difices

NICHIAS CORPORATION, BEIJING REPRESENTATIVE OFFICE

B SR st e R

Mo.3212 Room, Guang Da Guo Xin Building, MNo11 Zhong Guan Cun Rd., South Haidian, Beljing, P.R.China
*ﬁkEﬁ%ulﬂjh&ﬁ?ﬁEE*%ﬁ&kﬁ11'3‘5'&*@1'#*@32122 (8121'“%5]

Phaone: 86-10-68474049 Fax: 86-10-68474048

NICHIAS CORPORATION, SHANGHAI REPRESENTATIVE OFFICE
BRI FERES

2111 & 2112 Building A, City Center of Shanghal, Ne.100 Zun ¥i Rd., Shanghai, P.R.China
dik L EAME LETE L0005 LS MAK2111 & 21128

Phone: 86-21-62361783 Fax: 86-21-62361781

NICHIAS CORPORATION, GUANGZHOU REPRESENTATIVE OFFICE

AT ARG S MR

17F-G, Gold Sun Building, No.109 Tiyu West Rd., Guangzhou, Guang Diong Province P.R. China
rE&rMmEAEEEaESH100SBAXHITREG

Phone: 86-20-3879-1640 Fax: 86-20-3879-1647

NICHIAS CORPORATION, TAIWAN REPRESENTATIVE OFFICE
BRBENESAEAT S BIRER

8F-1, No.80., Pa Ai Road, Taipei, 100, Taiwan, R.O.China.

eRi e 44 b T AR IE = 10018 58 28 B05HaRE2 1

Phona: 886-2-2381-0556 Fax: 886-2-2381-0839

NICHIAS CORPORATION, KOREA REPRESENTATIVE OFFICE

Mo, B04-2, 1784-6, 5F, KD&G Building, Jeongwang-Dong, Shiheung-City, Kyunggi-Do, Koraa
Phone: 82-31-434-4477 Fax: 82-31-431-1479

MNICHIAS CORPORATION, INDIA REPRESENTATIVE OFFICE

Room Ne.526, The Metropolitan Hatel Mikko New Dalhi

Bangla Sahib Road, New Dalhi-110001, INDIA

Phona: 91-11-5250-0200 Fax: 81-11-5250-0300

B Overseas Sales Offices

Indonesia

P.T. NICHIAS SUNIJAYA

Wisma Abadi, JI. Kyai, Caringin 29-31, Lantai 3 / Blok A4, Jakarta, 10160 Indonesia

Phone: 62-21-3850220 Fax: 62-21-3813574

Malaysia

NICHIAS FGS SDN. BHD.

Lot 3, Lorong 35 13/3D, Subang Jaya Industrial Area, Off Jalan SS13/3, 47500 Subang Jaya,
Selangor Darul Ehsan, Malaysia

Phonhe: 60-3-56364067 Fax: 60-3-56364078

Singapore

NICHIAS SINGAPORE PTE. LTD.

Ne. 90, 2nd Lok Yang Road, Jurong, Singapore 628166

Phone: 65-62686568 Fax: B5-62657681

Thailand

NICHIAS RUNGRUANG CO., LTD.

3201 Moo 10, Soi. Sukhumvit 107, T.Narth Samrang, A.Muang, Samutprakan 10270, Thailand
Phone: 66-2-398-0555 Fax: 66-2-398-0556

China

NICHIAS (SHANGHAI) TRADING CO., LTD.

RERESREFRAR

2111 & 2112 Building A, City Center of Shanghai, No.100 Zun Yi Rd., Shanghai, P.R.China
ik ) R LETE Y1005 EEMAK2111 & 21122

Phone; 86-21-62361783 Fax: 86-21-62381781

Germany

MICHIAS GmbH

Benzstrasse 11, 61352 Bad Homburg, Germany

Phone: 49-8172-859829 Fax: 49-6172-859830

m Overseas Construction Companies

Indonesia

P.T. NICHIAS SUNIJAYA

Wisma Abadi, JI, Kyai, Caringin 29-31, Lantai 3 / Blok A4, Jakarta, 10180 Indonesia
Phene: 62-21-3850220 Fax: 62-21-3813574
Singapore

NICHIAS SINGAPORE PTE. LTD.

Ne. 90, 2nd Lok Yang Road, Jurong, Singapore 628166
Phone: 65-626B86568 Fax: 65-62657681

Thailand

THAI-NICHIAS ENGINEERING CO., LTD.

45 Huaypong Nongbon Road, Huaypong Sub-District, Muang Rayong District, Rayong Province 21150, Thailand
Phone: 66-38-682-242 Fax: 66-38-691-1568

B Overseas Plants

Indonesia

P.T. NICHIAS ROCKWOOL INDONESIA

P.T. PYN MANUFACTURING

P.T. NALK SEALS INDUSTRY

P.T. NLT GASKET MANUFACTURING

Malaysia

NICHIAS FGS SDN. BHD.

NT RUBBER-SEALS SDN. BHD.

NICHIAS AUTOPARTS({M) SDN. BHD.

Vietnam

NICHIAS HAIPHONG CO.,LTD.

China

SUZHOU NICHIAS INDUSTRIAL PRODUCTS CO., LTD. (BMEENTHMEFRATE)
SUZHOU NICHIAS SEAL MATERIALS CO., LTD. (M REmEHHEERAT)

SHANGHAI XINGSHENG GASKET CO., LTD. (LiEMGEHBEEAT)
Czech
NICHIAS Czech s.ro.

Ac‘aulicns

1) The information and recommendation in this publication are based on our present state of knowledge and given in good faith for customer guidance purpose, and na liability will be accepted in
relation to the same.

2) Propertiesfapplications shown in this publication are typical. The products shown in this publication shall not be used for any purpose other than preseribed application.

3) Performance data shown in this publication are developed from in-house testing and/or field reports from customers. Failure to select the proper products could result in property damage andfor
sarious personal injury.

4) Performance verification under actual operating conditions is recommended even for the application shown in this publication.

5) Whila the utmost care has been used in compiling this publication, we assurme no responsibility for errors. This edition cancels previous issues and contents of this publication are subject to change
without prior notice.

6) For safe handling recommendations and health related effects, refer to the material safety data sheet (MSDS) of each product, available on request,
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