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CCoommppaannyy  ssiittee  aanndd  pprroodduuccttiioonn  ffaacciilliittiieess
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LLooookkiinngg  ttoo  tthhee  FFuuttuurree

With 25 years' experience in PTFE proces-

sing, the highly motivated Managing Director

of BAUM KUNSTSTOFFE GMBH, Roland

Baum, founded the company in 1986. In 1990

the founder’s son, Markus Baum entered the

company; he is now CEO of the family-run

business and continues the lifework of his

father.

New processing techniques and flexibility in

meeting customer requirements laid the

foundation to continuous growth. In 1989, a

site was acquired and production and office

buildings were erected. 

The integration of the successors generation

is a guarantee for the continuous develop-

ment of the family enterprise.

In 1992 further production space became

necessary to supply the increasing number of

customers.

New production buildings for steel manu-

facturing and paste extrusion followed in 1997

and 1999. Now BAUM KUNSTSTOFFE

GMBH has a production area of 4.700 square

metres.

Thus we can uniquely offer you the complete

manufacturing process from steel to ready-

lined piping parts. This covers the making of

steel parts on high-tech equipment as well as

the paste-extrusion on specially designed

extruders. Lining methods with highly auto-

mated production techniques ensure a fast

throughput.

We are looking forward to welcoming you as

future customer. We are convinced that you

will profit from a partnership with the BAUM

KUNSTSTOFFE GMBH.
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We make pipe parts, dip pipes and expansion

joints, protected from corrosion using PTFE,

PFA or PP.

We supply all parts in accordance with in-

dustrial standards or to customer's speci-

fication.

CCrriitteerriioonn  nnoo..  1::  qquuaalliittyy

Each product passes through our stringent

quality control and has to meet standards

above those normally required.

For you as a planner or plant operator this

means a long-term security in all areas.

Regardless of whether we supply you with

rigid or flexible elements, lined or with an

additional coating, you can rely on BAUM

products.

BAUM KUNSTSTOFFE GMBH

Gewerbestrasse 25-29

D-75217 Birkenfeld-Gräfenhausen (Germany)

Phone +49 (70 82) 94 36-0

Fax  +49 (70 82) 94 36-40

E-Mail info@baumkunststoffe.com

Internet www.baumkunststoffe.com
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YYoouu  pprrooffiitt  ffrroomm  oouurr  eexxppeerriieennccee..

Mature processing techniques, a comprehen-

sive knowledge of innovative materials and,

last but by no means least, the fact that we

have worked for many years with the very

best suppliers of steel and plastics, makes us

your expert partner in piping systems.

Contact us during the planning stage of your

project. Especially with tricky problems we

will offer unconventional and economical

solutions.

WWhhaatteevveerr  yyoouu  nneeeedd  ......

Whether you need standard or non-standard

parts or a special solution is required there

are hardly any parts we cannot make for you.

Our full catalogue - the BAUM Book - will

show you our comprehensive product range,

from a straight pipe to a fitting with complex

functionality.

......  YYoouu  ddoonn''tt  hhaavvee  ttoo  llooookk  ffaarr..

We want to spare you unnecessary time and

trouble. For this reason we have attached

great importance to the design of our catalo-

gue. It aims to be a manual, a reference book

and a work aid all in one.

You will enjoy working with our BAUM Book

and save time into the bargain.
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WWee  ddeemmoonnssttrraattee  fflleexxiibbiilliittyy  wwhheenn  tthhee  pprroobblleemm

iiss  ttrriicckkyy..

This is our great strength. We are flexible and

work hard to meet your deadlines. Our well-

organised production line can also easily cope

with small batches and single items.

Give us a try, and you can rely on your deli-

very arriving at the agreed time.

AAnn  oouuttssttaannddiinngg  sseerrvviiccee..

Actually, we don't think much of improvisati-

on, but sometimes particular situations requi-

re unusual measures. This means speed when

it is a question of assessing a situation on the

spot and creativity when a problem has to be

solved that doesn't occur every day.
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IIddeeaass  aanndd  ssppeecciiaall  ccaasseess..

With further developments in plant construc-

tion and the ever growing legal framework

new situations come up and special cases for

which there is no standard solution. It's worth

having a talk with us about this in good time.

You have the right to expect detailed propo-

sals, and it goes with saying that they must be

implemented swiftly and in a way that is eco-

nomically justifiable. YYoouu  nneeeedd  tthhee  rriigghhtt  ccoonnnneeccttiioonn..

You need the right connection in chemical

engineering and plant construction. This is

even more important in your personal

contacts. Mutual trust creates the basis for a

successful partnership, something we experi-

ence every day. Regular contacts and fre-

quent/open-minded communication are the-

refore necessary.

We're there when you need us!

PPhhoonnee::  ++4499  ((00))  7700  8822  //  9944  3366--00

FFaaxx::      ++4499  ((00))  7700  8822  //  9944  3366--4400

EE--MMaaiill::  iinnffoo@@bbaauummkkuunnssttssttooffffee..ccoomm

IInntteerrnneett:: wwwwww..bbaauummkkuunnssttssttooffffee..ccoomm
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On the Internet we offer detailed product

information about all the DIN- and ANSI

piping parts. Additionally you will find up-to-

date information about our company and new

products.

In many countries we have selected partner

companies or own affiliates to better suit

your needs where you need the parts.

BAUM KUNSTSTOFFE on the Net

http://www.baumkunststoffe.com

TThhee  BBAAUUMM  KKUUNNSSTTSSTTOOFFFFEE  oonn  tthhee  NNeett
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CCoonntteennttss

44.. FFiittttiinngg  IInnssttrruuccttiioonnss
4.1 Protective covers 
4.2 Gaskets 
4.3 Torques 
4.4 Welding operations 
4.5 Vent holes

55.. CChheemmiiccaall  RReessiissttaannccee
5.1 PTFE 
5.2 PFA 
5.3 PP 

66.. PPiippee  aanndd  FFllaannggee  DDiimmeennssiioonnss
6.1 Class 150
6.2 Class 300

77.. PPrroodduucctt  ddeevveellooppmmeenntt

TTeecchhnniiccaall  SSppeecciiffiiccaattiioonnss
These specifications define the material, technical data, fitting instructions and quality checks for 
our PTFE/PFA or PP lined pipes and fittings.
They are in accordance with the following standards: ASTM F1545 for general requirements and 
ASME B16.5 for dimensions.

1.. MMaatteerriiaallss
1.1 Steel parts 
1.2 Lining 
1.3 External coating

22.. GGeenneerraall  TTeecchhnniiccaall  DDaattaa
2.1 Pressure Equipment Directive

(97/23/EC)
2.2 Steel pipe dimensions 
2.3 Flange connections 
2.4 Weights 
2.5 Liner thickness 
2.6 Operating temperatures 
2.7 Operating pressures 
2.8 Vacuum resistance 
2.9 Vent holes 
2.10 Tolerances 
2.11 Protective covers

33.. QQuuaalliittyy  MMaannaaggeemmeenntt
3.1 Welding 
3.2 Material certificates 
3.3 Raw materials checks 
3.4 Optical and dimensional checks 
3.5 Spark tests  
3.6 Hydrostatic tests 
3.7 Marking
3.8 Certificates
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11..11 SStteeeell  ppaarrttss
1.1.1 All steel pipes (carbon steel) meet

ASTM-A 106 Gr. B 
1.1.2 Flanges comply with ASTM-A 105
1.1.3 Fittings comply with ASTM-A 234 

Gr. WPB
1.1.4 For stainless steel diverse grades may

apply.

11..22 LLiinniinngg
1.2.1 PTFE

The lining is made from virginal PTFE
(Polytetrafluorethylene) without any
addition of pigments - its color is
white.
The minimum physical data acc. to
ASTM F1545 are:
Tensile strength: 20.7 N/mm2

Elongation:  250%
Specific Gravity: 2.13-2.21 g/cm3

1.2.2 PFA
The injected material is pure PFA
(Perfluoralkoxy) without any pig-
ments - the color is white opaque.
The physical data according to 
ASTM F1545 are:
Tensile strength: 26.2 N/mm2

Elongation:  300%
Specific Gravity:  2.12-2.16 g/cm3

1.2.3 PP
All PP liner pipes (Polypropylene) are
made of material Type II; they are
grey (RAL 7032).
Physical Data:
Tensile strength: 20.7 N/mm2

Elongation:   120%
Specific Gravity:  0.91 g/cm3

1.2.4 Conductive lining
The resistivity acc. DIN/EC 60093
and DIN/EC 60167 does not exceed
108 Ohm at any place.

1.2.5 FDA conformity
Upon customers’ request the lining 
of our piping parts complies to the
regulations of the Food and Drugs
Adminstration (FDA).

11..33 EExxtteerrnnaall  CCooaattiinngg
1.3.1 Sandblasting

All carbon steel parts are sandblasted
acc. to SA 2.5.

1.3.2 Paint coating
According to our standard specifica-
tion all carbon steel pipes are painted
with an epoxy-zinc-chromate primer
to protect them from corrosion.

1.. MMaatteerriiaall
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22..11 PPrreessssuurree  EEqquuiippmmeenntt  DDiirreeccttiivvee
((9977//2233//EECC))
If the piping parts are applied within
the pressure equipment directive
(PED), they fulfill all requirements of
construction, manufacturing and
testing.

22..22 SStteeeell  ppiippee  ddiimmeennssiioonnss
Steel pipes according to ASTM A 106
Gr. B: Standard Wall. Fittings accor-
ding to ASME B 16.9.

22..33 FFllaannggee  ccoonnnneeccttiioonnss
Flange connections comply with
ASME B 16.5 (Class 150 and 300).

22..44 Weights of lined pipes and fittings
(for Class 150).

22.. GGeenneerraall  TTeecchhnniiccaall  DDaattaa

TT--ppiieecceess,,  kg/ piece

2
3 3
3 4 4

5 5 6
5 6 6 6

8 8 8 9
10 10 11 13

13 14 14 16
18 19 19 21

26 27 28 29
39 40 42 44

61 63 64 68
89 91 94 100

125 130 135 150
180

250
300

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
20"

NNPPSS 11//22" 33//44" 11" 1111//44" 1111//22" 22" 2211//22" 33" 44" 55" 66" 88" 1100" 1122" 1144" 1166" 2200"
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22.. GGeenneerraall  TTeecchhnniiccaall  DDaattaa
22..44 WWeeiigghhttss

PPiippeess  ––  EEllbboowwss  ––  SSppaacceerrss,,  kg/piece

RReedduucciinngg  FFllaannggeess,,  kg/piece

Pipes kp/m 1 1 2 3 3 5 6 8 11 18 28 39 56 74 96 120 144
Flanges kp 2 2 3 4 4 5 6 8 9 12 14 19 26 35 48 61 85
Elbows 90° kp 2 2 3 4 4 6 8 10 13 16 26 42 70 90 120 150 410
Elbows 45° kp 2 2 3 4 4 5 7 8 11 15 19 30 44 64 91 120 203
Spacers kp/m 10 10 20 25 30 40 50 60 100 110 140 180 290 440 650 730 880

NNPPSS 11//22" 33//44" 11" 1111//44" 1111//22" 22" 2211//22" 33" 44" 55" 66" 88" 1100" 1122" 1144" 1166" 2200"

NNPPSS 33//44" 11" 1111//44" 1111//22" 22" 2211//22" 33" 44" 55" 66" 88" 1100" 1122" 1144" 1166"

3
3 4
4 4 4
5 5 5 5
6 6 5 5 5

6 6 6 6 6
11 11 11 11 10 10

14 14 13 13 12 12
18 17 17 16 15 14

26 25 25 23 21 21
36 35 34 32 30 28

57 55 53 50 45 40
69 66 61 58 51 49

84 81 76 68 60 63
120 110 100 94 89 84

1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
20"



1155

22.. GGeenneerraall  TTeecchhnniiccaall  DDaattaa
22..44 WWeeiigghhttss

IInnssttrruummeenntt--TTss,,  kg/piece

RReedduucceerrss,,  kg/piece

NNPPSS 33//44" 11" 1111//44" 1111//22" 22" 2211//22" 33" 44" 55" 66" 88" 1100" 1122"" 1144"" 1166""

2
3 3
3 3 4

4 5 5
6 6 7

6 7 8
10 10 11

12 13 14
17 18 20

22 24 26
33 35 40

45 48 53
70 74 80

99 105 115
185

NNPPSS 11//22" 33//44" 11" 1111//22" 22"

2 2 2
2 2 4
2 2 3 4
3 3 3 6
4 4 4 7 10
4 4 4 8 13
6 6 6 10 16
7 7 7 13 21
8 8 8 15 22

10 10 10 18 24
13 13 13 23 26

1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"

1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
20"
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22..55 LLiinneerr  tthhiicckknneessss
In accordance with ASTM F1545 the
lining thickness must be 3 mm min. In
practice, however, thicker linings mean
better safety under vacuum, better
resistance against abrasion as well as
lower gas permeability.
This is why our PFA lined parts always
have a 4 mm thick lining; as far as PTFE
is concerned, the following thicknesses
represent an accepted standard:
NPS Liner thickness in mm
1" 3
11/4" 3
11/2" 3
2" 3
21/2" 3
3" 4
4" 4
5" 4,5
6" 5
8" 5
Other lining thickness can be manufac-
tured upon customer demand.
Bigger NB's require the liner thickness
to be established according to the ope-
rating conditions.

22..66 OOppeerraattiinngg  tteemmppeerraattuurreess
Maximum operating temperatures are:
PTFE 230 °C
PFA 230 °C
PP 100 °C
These temperatures only apply under
optimum conditions.
Special conditions may require a reduc-
tion in vacuum and pressure.

22..77 OOppeerraattiinngg  pprreessssuurreess
The design meets the requirements
of class 150 and class 300. Please
refer to the applicable column in the
product details. Other operating
pressures are available upon request.

22..88 VVaaccuuuumm  rreessiissttaannccee
The vacuum resistance of PTFE/PFA
lined pipes and fittings is as follows:
NPS 1" to 3" = 0 Torr abs. 

up to 230 °C
NPS 4" = 0 Torr abs. up to 

150 °C
Bigger NPS's require special attention
especially on the fittings; hence all fac-
tors should be considered.
Also important: Sudden drop in pres-
sure, slow rise in pressure as well as
frequency of such events.

22..99 VVeenntt  hhoolleess
Vent holes should be kept open 
at all times.  They have a dual
function. Firstly, any permeating gas
should be allowed to escape, second-
ly, they serve as leakage indicators to
ensure rapid repair.

22..1100 TToolleerraanncceess
Tolerances of pipes and fittings are
defined in ASTM F 1545 as well as in
ASME B 16.5.
The liner thickness may vary approx.
10%. This applies especially to the
area of the flares where the liner
thickness may be up to 20% thinner
due to plastic stretching.

22..1111 PPrrootteeccttiivvee  ccoovveerrss
Flares are protected with a water
proof plywood cover or plastic cap.
All bolts and nuts are galvanized and
can easily be loosened.

22.. GGeenneerraall  TTeecchhnniiccaall  DDaattaa
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33..11 WWeellddiinngg  
Our welding processes are subject to
the following criteria:
1.  We are recognised manufacturer

in accordance with AD-Merkblatt
HPO/TRD 201/DIN EN 729-2.

2.  Our processes conform to AD-
Merkblatt HP 2/1.

3.  Our operations are supervised by
a recognised welding expert.

4.  We only employ welders with a
HP 3 certificate.

33..22 MMaatteerriiaall  cceerrttiiffiiccaatteess
All pipes, flanges, elbows and welded
fittings have a works certificate accor-
ding to EN 10204-3.1.B.

33..33 RRaaww  mmaatteerriiaall  cchheecckkss  
Lining materials are only procured
with material certificates WAZ 2.3
from manufacturers certified acc. to
ISO 9001. 
In addition, our own laboratory conti-
nually checks and records the physical
data of semifinished products from
the production line.

33..44 OOppttiiccaall  aanndd  ddiimmeennssiioonnaall  cchheecckkss
The dimensions of all pipes and fit-
tings are checked visually.

33..55 SSppaarrkk  tteessttss
All lined pipes (not conductive) and
fittings undergo a 25.000 Volt spark
test to make sure the lining is not
porous.

33..66 HHyyddrroossttaattiicc  tteessttss  
The hydrostatic test is carried out
with the 1,43-fold of the nominal
working pressure.

33..77 MMaarrkkiinngg
In accordance with ASTM F 1545,
every pipe and fitting can be marked
on the flange's circumference as
follows:
Manufacturer's sign
Production lot
Lining material
Date of production
CE marking (if applicable)
Additional markings – e.g. material
no. – are available upon customer
demand.

33..88 CCeerrttiiffiiccaatteess

33.. QQuuaalliittyy  MMaannaaggeemmeenntt
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33.. QQuuaalliittyy  MMaannaaggeemmeenntt

33..88 CCeerrttiiffiiccaatteess
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44..11 PPrrootteeccttiivvee  ccoovveerrss
Protective covers must only be remo-
ved immediately before fitting.

44..22 GGaasskkeettss  
Flared surfaces of identical materials
(PTFE/PFA) do not require gaskets. 
Gaskets may only be sensible for
connections frequently undone or for
connections to other materials such as
metal, glass, enamel, etc.

44..33 TToorrqquueess  ((ffoorr  CCllaassss  115500  aanndd  330000))
Details for assembly and operating
instructions can be found in our data

sheet FB 03.4b Assembly and opera-
ting instructions.

44..44 WWeellddiinngg  ooppeerraattiioonnss
Lined pipes and fittings may 
not be welded, as the high tempera-
ture will destroy the plastic.

44..55 VVeenntt  hhoolleess
Vent holes should at all times be kept
open. 
Care should be taken not to clog
them with paint or insulating material. 

44.. FFiittttiinngg  IInnssttrruuccttiioonnss

1/2" 4 x 1/2" 10 14 4 x 1/2" 12 17
3/4" 4 x 1/2" 10 14 4 x 5/8" 12 17
1" 4 x 1/2" 10 14 4 x 5/8" 12 17
11/2" 4 x 1/2" 15 22 4 x 3/4" 16 22
2" 4 x 1/2" 25 35 8 x 5/8" 19 26
21/2" 4 x 5/8" 33 46 8 x 3/4" 29 40
3" 4 x 5/8" 40 58 8 x 3/4" 33 45
4" 8 x 5/8" 30 42 8 x 3/4" 47 65
5" 8 x 3/4" 45 63 8 x 3/4" 69 95
6" 8 x 3/4" 60 84 12 x 3/4" 73 100
8" 8 x 3/4" 75 105 12 x 7/8" 76 105

10" 12 x 7/8" 70 100 16 x 1" 83 115
12" 12 x 7/8" 90 125 16 x 11/8" 87 120
14" 12 x 1" 152 210
16" 16 x 1" 143 198
18" 16 x 11/8" 210 290
20" 20 x 11/8" 190 262
24" 20 x 11/4" 221 305

Nominal pipe size
NPS

ANSI B 16.5 Class 150 ANSI B 16.5 Class 300

no. of bolts 
x 

thread ft-lbs

bolt torque in no. of bolts 
x 

threadNm ft-lbs

bolt torque in

Nm
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55..11 PTFE has a universal chemical
resistance against almost all chemicals
and solvents within its continuous
operating temperature - with the
exception of molten alkalis, elemen-
tary fluorine and certain halogenes. 

55..22 PFA identical with PTFE. 
55..33 PP Please refer to the manufacturer's

information. 

55.. CChheemmiiccaall  RReessiissttaannccee  

●

●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

●

●

●

●

●

SSttaannddaarrdd SScchheedduullee LLiinniinngg  mmaatteerriiaall
NNPPSS DD DD11 dd44 wwaallll  ((SSTTDD)) SScchh2200 SScchh3300 SScchh4400 PPTTFFEE PPPP

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

88.9
98.4

107.9
117.5
127.0
152.4
177.8
190.5
228.6
254.0
279.4
342.9
406.4
482.6
533.4
596.9
635.0
698.5

21.3
26.7
33.4
42.2
48.3
60.3
73.0
88.9

114.3
141.3
168.3
219.1
273.0
323.8
355.6
406.4
457.2
508.0

35.1
42.9
50.8
63.5
73.2
91.9

104.6
127.0
157.2
185.7
215.9
269.7
323.9
381.0
412.8
469.9
533.4
584.2

2.8
2.9
3.4
3.6
3.7
3.9
5.2
5.5
6.0
6.6
7.1
8.2
9.3
9.5
9.5
9.5
9.5
9.5

---
---
---
---
---
---
---
---
---
---
---
---
6.4
6.4
---
7.9
7.9
9.5

---
---
---
---
---
---
---
---
---
---
---
7.0
7.8
8.4
9.5
9.5

11.1
12.7

2.8
2.9
3.4
3.6
3.7
3.9
5.2
5.5
6.0
6.6
7.1
8.2
9.3

10.3
11.1
12.7
14.3
15.1

66.. PPiippee  aanndd  ffllaannggee  ddiimmeennssiioonnss  ffoorr  lliinneedd  ppiippeess  aanndd  ffiittttiinnggss  

D1 = outer diameter flange  d4 = outer diameter face  
D1 = diameter pipe                       other schedules upon request

66..11 CCllaassss  115500
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66..22 CCllaassss  330000

●

●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

●

●

●

●

●

SSttaannddaarrdd SScchheedduullee LLiinniinngg  mmaatteerriiaall
NNPPSS DD DD11 dd44 wwaallll  ((SSTTDD)) SScchh2200 SScchh3300 SScchh4400 PPTTFFEE PPPP

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

95.2
117.3
123.9
133.3
155.4
165.1
190.5
209.5
254.0
279.4
317.5
381.0
444.5
520.7
584.2
647.7
711.2
774.7

21.3
26.7
33.5
42.2
48.3
60.4
73.1
88.9

114.3
141.3
168.4
219.2
273.0
323.8
355.6
406.4
457.2
508.0

35.0
42.9
50.8
63.5
73.1
91.9

104.6
127.0
157.2
185.6
215.9
269.7
323.8
381.0
412.7
469.9
533.4
584.2

2.8
2.9
3.4
3.6
3.7
3.9
5.2
5.5
6.0
6.6
7.1
8.2
9.3
9.5
9.5
9.5
9.5
9.5

---
---
---
---
---
---
---
---
---
---
---
---
6.4
6.4
---
7.9
7.9
9.5

---
---
---
---
---
---
---
---
---
---
---
7.0
7.8
8.4
9.5
9.5

11.1
12.7

2.8
2.9
3.4
3.6
3.7
3.9
5.2
5.5
6.0
6.6
7.1
8.2
9.3

10.3
11.1
12.7
14.3
15.1

This documentation is based on the experi-
ence we have gained up to now, it is inten-
ded to provide the user with advice. All
information is to the best of our knowledge
and belief correct and given without respon-
sibility.
We assume no liability with respect to the
execution and nature of our products as well
as their performance.

We reserve the right to make technical chan-
ges resulting from the further development of
our products without giving prior notice.
We reserve the right to change the lining
material between PTFE and PFA due to
manufacturing reasons.

77.. PPrroodduucctt  ddeevveellooppmmeenntt

D1 = outer diameter flange  d4 = outer diameter face  
D1 = diameter pipe                       other schedules upon request
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LLiinneedd  PPiippeess  ((CCllaassss  115500  aanndd  CCllaassss  330000))

fixed - fixed fixed - loose loose - loose

●

●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

● ●

●

●

●

●

●

LL((mmmm)) LLiinniinngg  mmaatteerriiaall
NNPPSS mmaaxx.. mmiinn.. PPTTFFEE PPPP

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
3000
3000
3000
3000
3000
2000

65
75
75
80
80
90
90

100
100
100
100
120
130
130
130
130
130
140



2244

SSppaacceerrss  ((CCllaassss  115500  aanndd  CCllaassss  330000))

Spacers in Form F and G are also available
as ddeecclliinneedd  ssppaacceerr  with a variety of angles.

LLiinniinngg  mmaatteerriiaall
NNPPSS PPTTFFEE PPPP

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
●
●
●
●



2255

BBlliinndd  FFllaannggeess

● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●
● ●

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPPP

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

0.47
0.50
0.56
0.63
0.69
0.75
0.88
0.94
0.94
0.94
1.00
1.12
1.19
1.25
1.38
1.44
1.56
1.69

12.0
12.7
14.3
15.9
17.5
19.0
22.4
23.9
23.9
23.9
25.4
28.5
30.3
31.8
35.1
36.6
39.6
43.0

0.67
0.75
0.81
0.87
0.93
1.00
1.12
1.26
1.43
1.56
1.64
1.81
2.08
2.20
2.31
2.49
2.62
2.74

17.0
19.0
20.5
22.0
23.5
25.4
28.4
31.9
36.3
39.6
41.6
46.0
52.8
55.8
58.8
63.2
66.5
69.5



2266



2277

EEllbboowwss  3300°°

Construction dimensions for Class 300 upon request.
The dimensions of elbows 30° are not defined in the ASME B16.5, 
they have been calculated following ASME B16.5.
Please determine the desired length when contacting our sales force.

fixed - fixed fixed - loose loose - loose

●

●

● ●

●

● ●

● ●

●

● ●

● ●

●

● ●

●

●

●

●

●

●

●

CCllaassss  115500 LLiinniinngg  mmaatteerriiaallss
NNPPSS LLiinncchh LLmmmm PPTTFFEE PPPP

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

45
45
45
51
57
64
76
76

102
114
127
140
165
190
190
203
240
225

1.80
1.80
1.80
2.00
2.20
2.50
3.00
3.00
4.00
4.50
5.00
5.50
6.50
7.50
7.50
8.00
9.40
8.90



2288

●

●

● ●

●

● ●

● ●

●

● ●

● ●

●

● ●

●

●

●

●

●

●

●

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

---
---
45
51
57
64
76
76

102
114
127
140
165
191
191
203
216
241

---
---

1.75
2.00
2.25
2.50
3.00
3.00
4.00
4.50
5.00
5.50
6.50
7.50
7.50
8.00
8.50
9.50

---
---
2.25
2.50
2.75
3.00
3.50
3.50
4.50
5.00
5.50
6.00
7.00
8.00
8.50
9.50

10.00
10.50

---
---
57
64
70
76
89
89

114
127
140
152
178
203
216
241
254
267

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaallss
NNPPSS LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPPP

EEllbboowwss  4455°°

The nominal pipe sizes 1/2" and 3/4" are not defined in the ASME B16.5.
Please determine the desired length when contacting our sales force.

fixed - fixed fixed - loose loose - loose



2299

EEllbboowwss  6600°°

fixed - fixed fixed - loose loose - loose

●

●

● ●

●

● ●

● ●

●

● ●

● ●

●

● ●

●

●

●

●

●

●

●

CCllaassss  115500 LLiinniinngg  mmaatteerriiaallss
NNPPSS LLiinncchh LLmmmm PPTTFFEE PPPP

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

45
45
45
51
57
64
76
76

102
114
127
140
165
190
190
350
440
460

1.80
1.80
1.80
2.00
2.20
2.50
3.00
3.00
4.00
4.50
5.00
5.50
6.50
7.50
7.50

13.80
17.30
18.10

Construction dimensions for Class 300 upon request.
The dimensions of elbows 60° are not defined in the ASME B16.5,
they have been calculated follwing ASME B16.5.
Please determine the desired length when contacting our sales force.



3300

EEllbboowwss  9900°°

The nominal pipe sizes 1/2" and 3/4" are not defined in the ASME B16.5.
Please determine the desired length when contacting our sales force.

fixed - fixed fixed - loose loose - loose

●

●

● ●

●

● ●

● ●

●

● ●

● ●

●

● ●

●

●

●

●

●

●

●

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaallss
NNPPSS LLiinncchh LLmmmm RRaaddiiuuss LLiinncchh LLmmmm RRaaddiiuuss FFoorrmm PPTTFFEE PPPP

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

---
---
3.50
3.75
4.00
4.50
5.00
5.50
6.50
7.50
8.00
9.00

16.50
19.00
21.50
24.00
26.50
29.00

---
---
89
95

102
114
127
140
165
191
203
229
419
483
546
610
673
737

---
---
SR
SR
SR
SR
SR
SR
SR
SR
SR
SR
LR
LR
LR
LR
LR
LR

---
---
4.00
4.25
4.50
5.00
5.50
6.00
7.00
8.00
8.50

10.00
16.50
19.00
21.50
24.00
26.50
29.00

---
---
102
108
114
127
140
152
178
203
216
254
419
483
546
610
673
737

---
---
SR
SR
SR
SR
SR
SR
SR
SR
SR
SR
LR
LR
LR
LR
LR
LR

---
---

one-piece
one-piece
one-piece
one-piece
one-piece
one-piece
one-piece
one-piece
one-piece
one-piece
multi-part
multi-part
multi-part
multi-part
multi-part
multi-part



3311

TTeeeess

continued

L

L

The nominal pipe sizes 1/2" and 3/4" are not defined in the ASME B16.5.
Please determine the desired length when contacting our sales force.

fixed - fixed - fixed fixed - loose - loose

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPFFAA PPPP

1/2"
3/4"
3/4"
1"
1"
1"
11/4"
11/4"
11/4"
11/4"
1 1/2"
1 1/2"
11/2"
11/2"
2"
2"
2"
2"

1/2"
3/4"
1/2"

1"
3/4"
1/2"

11/4"
1"

3/4"
1/2"

11/2"
11/4"
1"

3/4"
2"
11/2"
11/4"
1"

---
---
---
3.50
3.50
3.50
3.75
3.75
3.75
3.75
4.00
4.00
4.00
4.00
4.50
4.50
4.50
4.50

---
---
---
89
89
89
95
95
95
95

102
102
102
102
114
114
114
114

---
---
---
4.00
4.00
4.00
4.25
4.25
4.25
4.25
4.50
4.50
4.50
4.50
5.00
5.00
5.00
5.00

---
---
---
102
102
102
108
108
108
108
114
114
114
114
127
127
127
127

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

N
PS

2

NPS1

N
PS

2

NPS1

L L L L



3322

TTeeeess

continued

L

L

PFA-lined Tees are also available as LLaatteerraall--TTeeeess upon request.

fixed - fixed - fixed fixed - loose - loose

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPFFAA PPPP

21/2"
21/2"
21/2"
21/2"
21/2"
3"
3"
3"
3"
3"
4"
4"
4"
4"
4"

21/2"
2"
11/2"
11/4"
1"
3"
21/2"
2"
11/2"
1"
4"
3"
21/2"
2"
1"

5.00
5.00
5.00
5.00
5.00
5.50
5.50
5.50
5.50
5.50
6.50
6.50
6.50
6.50
6.50

127
127
127
127
127
140
140
140
140
140
165
165
165
165
165

5.50
5.50
5.50
5.50
5.50
6.00
6.00
6.00
6.00
6.00
7.00
7.00
7.00
7.00
7.00

140
140
140
140
140
152
152
152
152
152
178
178
178
178
178

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

N
PS

2

NPS1

N
PS

2

NPS1

L L L L



3333

TTeeeess

L

L1 L

fixed - fixed - fixed fixed - loose - loose

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPFFAA PPPP

5"
5"
5"
5"
6"
6"
6"
6"
8"
8"
8"
8"
10"
10"
10"
10"

5"
4"
3"
2"
6"
5"
4"
3"
8"
6"
5"
4"

10"
8"
6"
5"

7.50
7.50
7.50
7.50
8.00
8.00
8.00
8.00
9.00
9.00
9.00
9.00

11.00
11.00
11.00
11.00

190
190
190
190
203
203
203
203
229
229
229
229
280
279
279
279

8.00
8.00
8.00
8.00
8.50
8.50
8.50
8.50

10.00
10.00
10.00
10.00
11.50
11.50
11.50
11.50

203
203
203
203
216
216
216
216
254
254
254
254
292
292
292
292

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

continuedPFA-lined Tees are also available as LLaatteerraall--TTeeeess upon request.

N
PS

2

NPS1

N
PS

2

NPS1

L L L L



3344

TTeeeess

L L

fixed - fixed - fixed fixed - loose - loose

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPFFAA PPPP

12"
12"
12"
12"
14"
14"
14"
14"
16"
16"
16"
16"
18"
18"
18"
18"

12"
10"
8"
6"

14"
12"
10"
8"

16"
14"
12"
10"
18"
16"
14"
12"

12.00
12.00
12.00
12.00
14.00
14.00
14.00
14.00
15.00
15.00
15.00
15.00
16.50
16.50
16.50
16.50

305
305
305
305
356
356
356
356
381
381
381
381
419
419
419
419

13.00
13.00
13.00
13.00
15.00
15.00
15.00
15.00
16.50
16.50
16.50
16.50
18.00
18.00
18.00
18.00

330
330
330
330
381
381
381
381
419
419
419
419
457
457
457
457

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

N
PS

2

NPS1

N
PS

2

NPS1

L L LL



3355

continued

CCrroosssseess

L L

The nominal pipe sizes 1/2" and 3/4" are not defined in the ASME B16.5.
Please determine the desired length when contacting our sales force.

fixed - fixed - fixed - fixed fixed - loose - fixed - loose

1/2"
3/4"
3/4"
1"
1"
1"
11/4"
11/4"
11/4"
11/4"
11/2"
11/2"
11/2"
11/2"
2"
2"
2"
2"
21/2"
21/2"
21/2"
21/2"
21/2"

1/2"
3/4"
1/2"
1"
3/4"
1/2"
11/4"
1"
3/4"
1/2"
11/2"
11/4"
1"
3/4"
2"
11/2"
11/4"
1"
21/2"
2"
11/2"
11/4"
1"

---
---
---
3.50
3.50
3.50
3.75
3.75
3.75
3.75
4.00
4.00
4.00
4.00
4.50
4.50
4.50
4.50
5.00
5.00
5.00
5.00
5.00

---
---
---
89
89
89
95
95
95
95

102
102
102
102
114
114
114
114
127
127
127
127
127

---
---
---
4.00
4.00
4.00
4.25
4.25
4.25
4.25
4.50
4.50
4.50
4.50
5.00
5.00
5.00
5.00
5.50
5.50
5.50
5.50
5.50

---
---
---
102
102
102
108
108
108
108
114
114
114
114
127
127
127
127
140
140
140
140
140

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPFFAA PPPP

N
PS

2

N
PS

2

NPS1

L L L L

NPS1



3366

CCrroosssseess

continued

L L

3"
3"
3"
3"
3"
4"
4"
4"
4"
4"
5"
5"
5"
5"

3"
21/2"
2"
11/2"
1"
4"
3"
21/2"
2"
1"
5"
4"
3"
2"

5.50
5.50
5.50
5.50
5.50
6.50
6.50
6.50
6.50
6.50
7.50
7.50
7.50
7.50

140
140
140
140
140
165
165
165
165
165
190
190
190
190

6.00
6.00
6.00
6.00
6.00
7.00
7.00
7.00
7.00
7.00
8.00
8.00
8.00
8.00

152
152
152
152
152
178
178
178
178
178
203
203
203
203

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPFFAA PPPP

fixed - fixed - fixed - fixed fixed - loose - fixed - loose

N
PS

2

NPS1

N
PS

2

NPS1

L L LL



3377

CCrroosssseess

continued

L L

6"
6"
6"
6"
8"
8"
8"
8"

10"
10"
10"
10"
12"
12"
12"
12"

6"
5"
4"
3"
8"
6"
5"
4"

10"
8"
6"
5"

12"
10"
8"
6"

8.00
8.00
8.00
8.00
9.00
9.00
9.00
9.00

11.00
11.00
11.00
11.00
12.00
12.00
12.00
12.00

203
203
203
203
229
229
229
229
279
279
279
279
305
305
305
305

8.50
8.50
8.50
8.50

10.00
10.00
10.00
10.00
11.50
11.50
11.50
11.50
13.00
13.00
13.00
13.00

216
216
216
216
254
254
254
254
292
292
292
292
330
330
330
330

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPFFAA PPPP

fixed - fixed - fixed - fixed fixed - loose - fixed - looseN
PS

2

NPS1

N
PS

2

NPS1

L L LL



3388

CCrroosssseess

L L

14"
14"
14"
14"
16"
16"
16"
16"
18"
18"
18"
18"

14"
12"
10"
8"
16"
14"
12"
10"
18"
16"
14"
12"

14.00
14.00
14.00
14.00
15.00
15.00
15.00
15.00
16.50
16.50
16.50
16.50

356
356
356
356
381
381
381
381
419
419
419
419

15.00
15.00
15.00
15.00
16.50
16.50
16.50
16.50
18.00
18.00
18.00
18.00

381
381
381
381
419
419
419
419
457
457
457
457

●

●

●

●

●

●

●

●

●

●

●

●

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm LLiinncchh LLmmmm PPTTFFEE PPFFAA PPPP

fixed - fixed - fixed - fixed fixed - loose - fixed - loose

N
PS

2

NPS1

N
PS

2

NPS1

L L L L



3399

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh HHiinncchh LLmmmm HHmmmm LLiinncchh HHiinncchh LLmmmm HHmmmm PPFFAA PPPP

continued

IInnssttrruummeenntt--TT

1"
1"
1"
11/4"
11/4"
11/4"
11/2"
11/2"
11/2"
11/2"
2"
2"
2"
2"
2"
21/2"
21/2"
21/2"
21/2"
21/2"
3"
3"
3"
3"
3"

1"
3/4"
1/2"
1"
3/4"
1/2"
11/2"
1"
3/4"
1/2"
2"
11/2"
1"
3/4"
1/2"
2"
11/2"
1"
3/4"
1/2"
2"
11/2"
1"
3/4"
1/2"

1.97
1.97
1.97
1.97
1.97
1.97
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97

3.54
3.54
3.54
3.94
3.94
3.94
4.33
4.33
4.33
4.33
4.53
4.53
4.53
4.53
4.53
4.92
4.92
4.92
4.92
4.92
5.31
5.31
5.31
5.31
5.31

50
50
50
50
50
50
75
50
50
50
90
75
50
50
50
90
75
50
50
50
90
75
50
50
50

90
90
90
100
100
100
110
110
110
110
115
115
115
115
115
125
125
125
125
125
135
135
135
135
135

1.97
1.97
1.97
1.97
1.97
1.97
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97

4.33
---
---
---
---
---
---
---
---
---

5.12
5.12
5.12
5.12
5.12
---
---
---
---
---

6.30
6.30
6.30
6.30
6.30

50
50
50
50
50
50
75
50
50
50
90
75
50
50
50
90
75
50
50
50
90
75
50
50
50

110
---
---
---
---
---
---
---
---
---
130
130
130
130
130
---
---
---
---
---
160
160
160
160
160

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

N
PS

2

NPS1

The dimensions of instrument-Tees are not defined in the ASME B16.5.



4400

CCllaassss  115500 CCllaassss  330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh HHiinncchh LLmmmm HHmmmm LLiinncchh HHiinncchh LLmmmm HHmmmm PPFFAA PPPP

4"
4"
4"
4"
4"
5"
5"
5"
5"
5"
6"
6"
6"
6"
6"
8"
8"
8"
8"
8"

10"
10"
10"

2"
11/2"
1"
3/4"
1/2"
2"
11/2"
1"
3/4"
1/2"
2"
11/2"
1"
3/4"
1/2"
2"
11/2"
1"
3/4"
1/2"
2"
11/2"
1"

3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97

5.91
5.91
5.91
5.91
5.91
6.3
6.3
6.3
6.3
6.3
7.09
7.09
7.09
7.09
7.09
8.27
8.27
8.27
8.27
8.27
9.45
9.45
9.45

90
75
50
50
50
90
75
50
50
50
90
75
50
50
50
90
75
50
50
50
90
75
50

150
150
150
150
150
160
160
160
160
160
180
180
180
180
180
210
210
210
210
210
240
240
240

3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97
1.97
1.97
3.54
2.95
1.97

6.69
6.69
6.69
6.69
6.69
---
---
---
---
---
8.07
8.07
8.07
8.07
8.07
9.45
9.45
9.45
9.45
9.45

12.80
12.80
12.80

90
75
50
50
50
90
75
50
50
50
90
75
50
50
50
90
75
50
50
50
90
75
50

170
170
170
170
170
---
---
---
---
---
205
205
205
205
205
240
240
240
240
240
325
325
325

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

IInnssttrruummeenntt--TT

N
PS

2

NPS1

The dimensions of instrument-Tees are not defined in the ASME B16.5.



4411

continued

RReedduucciinngg--FFllaannggeess

Concentric reducing flanges CCllaassss  330000 and excentric reducing flanges upon request.
Please ask for technical details.
The nominal pipe sizes 1/2" and 3/4" are not defined in the ASME B16.5.
Please determine the desired length when contacting our sales force.

CCllaassss  115500 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm FFoorrmm PPTTFFEE PPFFAA PPPP

3/4"
1"
1"
11/4"
11/4"
11/2"
11/2"
11/2"
2"
2"
2"
2"
21/2"
21/2"
21/2"
21/2"
21/2"
3"
3"
3"
3"
3"

1/2"
3/4"
1/2"
1"
3/4"
11/4"
1"
3/4"
11/2"
11/4"
1"
3/4"
2"
11/2"
11/4"
1"
3/4"
21/2"
2"
11/2"
11/4"
1"

1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

C
C
C
C
C
C
C
B
C
C
B
B
C
C
B
B
B
B
B
B
B
A

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

FFoorrmm  KK11
Concentric
NPS1 through holes
NPS2 threaded holes

FFoorrmm  KK22
Concentric
NPS1 threaded holes
NPS2 threaded holes

FFoorrmm  KK33
Concentric
NPS1 threaded holes
NPS2 threaded holes on centre line

NPS2 NPS1 NPS2 NPS1 NPS2 NPS1



4422

continuedConcentric reducing flanges CCllaassss  330000 and excentric reducing flanges upon request.
Please ask for technical details.

CCllaassss  115500 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm FFoorrmm PPTTFFEE PPFFAA PPPP

4"
4"
4"
4"
4"
4"
5"
5"
5"
5"
5"
5"
5"
6"
6"
6"
6"
6"
6"
6"
6"

3"
21/2"
2"
11/2"
11/4"
1"
4"
3"
21/2"
2"
11/2"
11/4"
1"
5"
4"
3"
21/2"
2"
11/2"
11/4"
1"

1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

C
B
B
A
A
A
C
B
B
A
A
A
A
C
B
A
A
A
A
A
A

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

RReedduucciinngg--FFllaannggeess

FFoorrmm  KK11
Concentric
NPS1 through holes
NPS2 threaded holes

FFoorrmm  KK22
Concentric
NPS1 threaded holes
NPS2 threaded holes

FFoorrmm  KK33
Concentric
NPS1 threaded holes
NPS2 threaded holes on centre line

NPS2 NPS1 NPS2 NPS1 NPS2 NPS1



4433

continuedConcentric reducing flanges CCllaassss  330000 and excentric reducing flanges upon request.
Please ask for technical details.

CCllaassss  115500 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm FFoorrmm PPTTFFEE PPFFAA PPPP

8"
8"
8"
8"
8"
8"

10"
10"
10"
10"
10"
10"
12"
12"
12"
12"
12"
12"

6"
5"
4"
3"
21/2"
2"
8"
6"
5"
4"
3"
21/2"

10"
8"
6"
5"
4"
3"

1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.77
1.97
1.97
1.97
1.97
1.97
1.97

45
45
45
45
45
45
45
45
45
45
45
45
50
50
50
50
50
50

B
A
A
A
A
A
B
A
A
A
A
A
B
A
A
A
A
A

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

RReedduucciinngg--FFllaannggeess

FFoorrmm  KK11
Concentric
NPS1 through holes
NPS2 threaded holes

FFoorrmm  KK22
Concentric
NPS1 threaded holes
NPS2 threaded holes

FFoorrmm  KK33
Concentric
NPS1 threaded holes
NPS2 threaded holes on centre line

NPS2 NPS1 NPS2 NPS1 NPS2 NPS1



4444

Concentric reducing flanges CCllaassss  330000 and excentric reducing flanges upon request.
Please ask for technical details.

CCllaassss  115500 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm FFoorrmm PPTTFFEE PPFFAA PPPP

14"
14"
14"
14"
14"
14"
16"
16"
16"
16"
16"
16"
20"
20"
20"
20"
20"
20"

12"
10"
8"
6"
5"
4"

14"
12"
10"
8"
6"
5"

16"
14"
12"
10"
8"
6"

1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97
1.97

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

B
A
A
A
A
A
B
A
A
A
A
A
A
A
A
A
A
A

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

RReedduucciinngg--FFllaannggeess

FFoorrmm  KK11
Concentric
NPS1 through holes
NPS2 threaded holes

FFoorrmm  KK22
Concentric
NPS1 threaded holes
NPS2 threaded holes

FFoorrmm  KK33
Concentric
NPS1 threaded holes
NPS2 threaded holes on centre line

NPS2 NPS1 NPS2 NPS1 NPS2 NPS1



4455

RReedduucceerrss  ccoonncceennttrriicc

continuedThe nominal pipe sizes 1/2" and 3/4" are not defined in the ASME B16.5.
Please determine the desired length when contacting our sales force.

CCllaassss  115500//330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm FFoorrmm PPTTFFEE PPFFAA PPPP

3/4"
1"
11/4"
11/4"
11/2"
11/2"
11/2"
2"
2"
2"
21/2"
21/2"
21/2"
3"
3"
3"
3"
4"
4"
4"
5"
5"
5"

1/2"
1/2"
1"
3/4"
11/4"
1"
3/4"
11/2"
11/4"
1"
2"
11/2"
11/4"
21/2"
2"
11/2"
1"
3"
21/2"
2"
4"
3"
21/2"

4.49
4.49
4.49
4.49
4.49
4.49
4.49
5.00
5.00
5.00
5.51
5.51
5.51
5.98
5.98
5.98
5.98
7.01
7.01
7.01
7.99
7.99
7.99

114
114
114
114
114
114
114
127
127
127
140
140
140
152
152
152
152
178
178
178
203
203
203

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

NPS2 NPS1

fixed - fixed fixed - loose 2-parts

NPS2 NPS1 NPS2 NPS1



4466

The nominal pipe sizes 1/2" and 3/4" are not defined in the ASME B16.5.
Please determine the desired length when contacting our sales force.

CCllaassss  115500//330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm FFoorrmm PPTTFFEE PPFFAA PPPP

6"
6"
6"
8"
8"
8"

10"
10"
10"
12"
12"
12"
14"
14"
14"
16"
16"
16"
20"
20"
20"

5"
4"
3"
6"
5"
4"
8"
6"
5"

10"
8"
6"

12"
10"
8"

14"
12"
10"
16"
14"
12"

9.02
9.02
9.02

10.98
10.98
10.98
12.01
12.01
12.01
14.02
14.02
14.02
15.98
15.98
15.98
17.99
17.99
17.99
20.00
20.00
20.00

229
229
229
279
279
279
305
305
305
356
356
356
406
406
406
457
457
457
508
508
508

2-parts

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

RReedduucceerrss  ccoonncceennttrriicc

NPS2 NPS1

fixed - fixed fixed - loose 2-parts

NPS2 NPS1 NPS2 NPS1



4477

RReedduucceerrss  eexxcceennttrriicc

continuedThe nominal pipe sizes 1/2" and 3/4" are not defined in the ASME B16.5.
Please determine the desired length when contacting our sales force.

CCllaassss  115500//330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm FFoorrmm PPTTFFEE PPFFAA PPPP

3/4"
1"
11/4"
11/4"
11/2"
11/2"
11/2"
2"
2"
2"
21/2"
21/2"
21/2"
3"
3"
3"
3"
4"
4"
4"
5"
5"
5"

1/2"
1/2"
1"
3/4"
11/4"
1"
3/4"
11/2"
11/4"
1"
2"
11/2"
11/4"
21/2"
2"
11/2"
1"
3"
21/2"
2"
4"
3"
21/2"

4.49
4.49
4.49
4.49
4.49
4.49
4.49
5.00
5.00
5.00
5.51
5.51
5.51
5.98
5.98
5.98
5.98
7.01
7.01
7.01
7.99
7.99
7.99

114
114
114
114
114
114
114
127
127
127
140
140
140
152
152
152
152
178
178
178
203
203
203

2-parts
2-parts

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

NPS2
NPS1 NPS2

NPS1

NPS2

NPS1

fixed - fixed fixed - loose 2-parts



4488

CCllaassss  115500//330000 LLiinniinngg  mmaatteerriiaall
NNPPSS11 NNPPSS22 LLiinncchh LLmmmm FFoorrmm PPTTFFEE PPFFAA PPPP

6"
6"
6"
8"
8"
8"

10"
10"
10"
12"
12"
12"
14"
14"
14"
16"
16"
16"
20"
20"
20"

5"
4"
3"
6"
5"
4"
8"
6"
5"

10"
8"
6"

12"
10"
8"

14"
12"
10"
16"
14"
12"

9.02
9.02
9.02

10.98
10.98
10.98
12.01
12.01
12.01
14.02
14.02
14.02
15.98
15.98
15.98
17.99
17.99
17.99
20.00
20.00
20.00

229
229
229
279
279
279
305
305
305
356
356
356
406
406
406
457
457
457
508
508
508

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

2-parts
2-parts

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

RReedduucceerrss  eexxcceennttrriicc

NPS2
NPS1 NPS2

NPS1

NPS2

NPS1

fixed - fixed fixed - loose 2-parts



4499

BBuullll’’ss  EEyyee  SSiigghhtt  IInnddiiccaattoorrss  ((CCllaassss  115500))

LL LLiinniinngg  mmaatteerriiaall
NNPPSS mmmm FFoorrmm PPTTFFEE PPFFAA

1" 89 A
11/4" 95 A
11/2" 102 A
2" 114 A
21/2" 127 A
3" 140 A
4" 165 A
5" 190 B
6" 203 B
8" 229 B

10" 280 B
12" 305 B
14" 356 B
16" 381 B

●

●

●

●

●

●

●

●

●

●

●

●

●

●



5500

BBaallll  CChheecckk  VVaallvvee  ((CCllaassss  115500))

1" 178 ●

11/4" 190 ●

11/2" 204 ●

2" 228 ●

21/2" 254 ●

3" 280 ●

4" 330 ●

5" 380 ●

6" 406 ●

8" 458 ●

LL LLiinniinngg  mmaatteerriiaall
NNPPSS mmmm PPTTFFEE

vveerrttiiccaall hhoorriizzoonnttaall

NPS

NPS

NPSNPS



5511

PPTTFFEE  CChheemmiiccaall  ttrraannssffeerr  hhoossee--ssmmooootthh  bboorree  
wwiitthh  ssttrriippwwoouunndd  hhoouussee  ((CCllaassss  115500))

13 19 5000 325 10
20 23 5000 350 10
25 28 5000 350 10
32 35 5000 400 10
41 45 5000 550 10
50 55 5000 750 10
82 87 5000 1300 10

104 100 5000 1500 7,5

NNPPSS
dd

mmmm
DD

mmmm
LLmmaaxx

mmmm

BBeenndd--rraaddiiuuss
mmiinn
mmmm

WWoorrkkiinngg--pprreessssuurree
mmaaxx

110055 PPaa
1/2"
3/4"
1"
11/4"
11/2"
2"
3"
4"

DDeettaaiill  "X"



5522

NNPPSS
dd

mmmm
LLmmaaxx

mmmm

BBeenndd--rraaddiiuuss
mmiinn
mmmm

WWoorrkkiinngg--PPrreessssuurree
mmaaxx

10055 PPaa

21 5000 350 25
27 5000 400 20
33 5000 550 16
45 5000 750 16
58 5000 1000 14
73 5000 1300 12
97 5000 1500 10

120 5000 1800 10
142 5000 2000 10
192 5000 2500 10

PPTTFFEE  CChheemmiiccaall  ttrraannssffeerr  hhoossee--ssmmooootthh  bboorree  wwiitthh
aannnnuullaarrllyy  ccoorrrruuggaattiinngg  aanndd  wwiirree  bbrraaiidd  ((CCllaassss  115500))

1/2"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"



5533

1/2" 15 23 50 5000 60 1,5
3/4" 19 30 50 5000 60 1,5
1" 25 35 50 5000 80 1,5
11/2" 38 48 75 5000 110 1,25
2" 45 58 75 5000 210 1,25
3" 70 90 100 5000 400 1,25
4" 95 115 100 5000 550 1

NNPPSS
dd1

mmmm
dd22

mmmm
ll

mmmm
LLmmaaxx

mmmm

BBeenndd--rraaddiiuuss
mmiinn
mmmm

WWoorrkkiinngg--pprreessssuurree
mmaaxx

110055 PPaa

PPTTFFEE--SSppiirraall  TTuubbiinngg  ((CCllaassss  115500))



5544

PPTTFFEE--SSppiirraall  TTuubbiinngg  wwiitthh  ffllaannggee  ((CCllaassss  115500))

1/2" 15 23 5000 60 1,5
3/4" 19 30 5000 60 1,5
1" 25 35 5000 80 1,5
11/2" 38 48 5000 110 1,25
2" 45 58 5000 210 1,25
3" 70 90 5000 400 1,25
4" 95 115 5000 550 1

NNPPSS
dd1

mmmm
dd22

mmmm
LLmmaaxx

mmmm

BBeenndd--rraaddiiuuss
mmiinn
mmmm

WWoorrkkiinngg--pprreessssuurree
mmaaxx

10055 PPaa



5555

PPTTFFEE  CChheemmiiccaall  ttrraannssffeerr  hhoossee--ssppiirraall  ttuubbee  bboorree  ((CCllaassss  115500))

NNPPSS
dd

mmmm
LLmmaaxx

mmmm

BBeenndd--rraaddiiuuss
mmiinn
mmmm

WWoorrkkiinngg--pprreessssuurree
mmaaxx

110055 PPaa
1/2" 15 5000 60 10
3/4" 19 5000 60 10
1" 25 5000 80 10
11/2" 38 5000 110 10
2" 45 5000 210 10
3" 70 5000 400 5
4" 95 5000 550 5



5566

AAuuxxiilliiaarryy  FFllaannggee  ((CCllaassss  115500))

16
16
19
19
19
20
20
22
22

NNPPSS
LL

mmmm
FFoorrmm

in
di

ca
te

 t
yp

e 
of

 h
os

e

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"



5577

PPTTFFEE--EExxppaannssiioonn  JJooiinnttss,,  22  CCoonnvvoolluutteess  ((CCllaassss  115500))

28 4 2 7 0,1 200
28 4 2 7 0,1 200
35 6 3 7 0,1 200
35 6 3 7 0,1 200
35 6 3 7 0,1 200
40 6 3 7 0,1 200
57 9 5 7 0,1 200
57 9 5 7 0,1 200
67 13 6 7 0,1 200
83 13 6 7 0,1 150
75 13 6 7 0,1 150

102 13 6 7 0,1 50 2,0 150
140 15 6 7 0,7 45 3,4 100
150 20 10 7 1,5 45 6,7 100
160 20 10 7 1,5 45 6,7 100
178 25 10 7 1,5 45 6,7 100
185 25 10 7 3,4 45 7,0 100
230 25 10 7 8,0 100 8,7 100
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mmmm

EExxtteennssiioonn
CCoommpprr..
W mmmm

MMiissaalliiggnn--
mmeenntt

mmaaxx..  mmmm

AAnngguullaarr--
DDeefflleeccttiioonn

mmaaxx..  °° mmaaxx..  °°CC110044 PPaammaaxx..  °°CC110044 PPaa

VVaaccuuuumm--RReessiissttaannccee

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

Pressure-temperature-diagram
for 2 convolutes

The above shown chart is only valid at neutral length and with limit bolts in place.
Above mentioned types of travel (extension compression, misalignment or angular deflection) are alternatives;
the percentage values must not exceed 100% when added together.
The figures stated are average values and apply to room temperature.

Important notice to the holes of the expansion joint flanges:
bolt circle: with threaded holes from 1/2" to 24"
other design: upon request
PTFE-Expansion Joints, 2 Convolutes (Class 300) upon request.

NNPPSS  11//22""--  44""
NNPPSS 55"" --  66""

NNPPSS 88""--1100""

NNPPSS  1122"" --2200""
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37 6 4 14 0,1 200
37 6 4 14 0,1 200
46 13 6 14 0,1 200
46 13 6 14 0,1 200
46 13 6 14 0,1 200
56 15 9 14 0,1 200
77 19 9 14 0,1 200
77 25 13 14 0,1 200
91 25 13 14 0,1 200

111 25 14 14 0,1 150
101 28 14 14 0,1 150
137 28 14 14 0,1 50 2,0 150
200 30 14 14 0,7 45 3,4 100
196 30 15 14 1,5 45 6,7 100
215 32 18 14 1,5 45 6,7 100
233 35 20 14 1,5 45 6,7 100
280 30 20 14 3,4 45 7,0 100
327 30 25 14 8,0 100

NNPPSS
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mmmm
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CCoommpprr..
W mmmm

MMiissaalliiggnn--
mmeenntt

mmaaxx..  mmmm

AAnngguullaarr--
DDeefflleeccttiioonn

mmaaxx..  °° mmaaxx..  °°CC10044 PPaammaaxx..  °°CC10044 PPaa

VVaaccuuuumm--RReessiissttaannccee

PPTTFFEE--EExxppaannssiioonn  JJooiinnttss,,  33  CCoonnvvoolluutteess  ((CCllaassss  115500))

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

Pressure-temperature-diagram
for 3 convolutes

NNPPSS  1//22""--  44""
NNPPSS 55"" --  66""

NNPPSS 88""--2200""

The above shown chart is only valid at neutral length and with limit bolts in place.
Above mentioned types of travel (extension compression, misalignment or angular deflection) are alternatives; 

the percentage values must not exceed 100% when added together.
The figures stated are average values and apply to room temperature.

Important notice to the holes of the expansion joint flanges:
bolt circle: with threaded holes from 1/2" to 24"

other design: upon request 
PTFE-Expansion Joints, 3 Convolutes (Class 300) upon request.
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PPTTFFEE--EExxppaannssiioonn  JJooiinnttss,,  55  CCoonnvvoolluutteess  ((CCllaassss  115500))

55 8 5 20
55 8 5 20
68 8 12 20
68 8 12 20
80 13 12 20
88 19 12 20

113 25 13 20
113 25 16 20
139 25 16 20
167 32 16 20
153 32 16 20
207 32 16 20
300 32 16 20
288 35 18 20
325 35 18 20
343 40 25 20
470 40 25 20
520 40 25 20
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DDeefflleeccttiioonn

mmaaxx..  °°
VVaaccuuuumm--RReessiissttaannccee
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1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"
14"
16"
18"
20"

Pressure-temperature-diagram
for 5 convolutes

NNPPSS  1//22""--  2200""

The above shown chart is only valid at neutral length and with limit bolts in place.
Above mentioned types of travel (extension compression, misalignment or angular deflection) are alternatives; 
the percentage values must not exceed 100% when added together.
The figures stated are average values and apply to room temperature.

Important notice to the holes of the expansion joint flanges:
bolt circle: with threaded holes from 1/2" to 24"
other design: upon request
PTFE-Expansion Joints, 5 Convolutes (Class 300) upon request.
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NNPPSS
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EExxtteennssiioonn
CCoommpprr..
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NN//mmmm 2233°°CC 116600°°CC

PPTTFFEE--LLiinneedd  SSttaaiinnlleessss  SStteeeell  EExxppaannssiioonn  JJooiinntt  ((CCllaassss  115500))

VVaaccuuuumm--RReessiissttaannccee
110055 PPaa  aatt

continued

11/4"
11/4"
11/2"
11/2"
2"
2"
21/2"
21/2"
3"
3"
4"
4"
5"
5"
6"
6"
8"
8"

144
218
156
240
178
291
179
282
183
271
175
259
216
353
243
378
241
408

9
18
11
22
13
27
17
32
20
35
20
40
29
50
30
60
42
78

260
130
272
136
276
195
234
173
220
178
365
183
290
290
560
280
412
335

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.40
0.40
0.40
0.40
0.50
0.50

0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.25
0.25
0.25
0.25
0.35
0.35
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10"
10"
12"
12"
14"
14"
16"
16"
18"
18"
20"
20"
24"
24"

237
381
280
416
289
396
283
421
320
517
303
493
324
464

44
81
55
95
60
92
52

104
70

130
56

126
70

126

525
269
480
352
460
378
713
357
548
430
955
425
548
305

0.40
0.40
0.50
0.50
0.50
0.50
0.70
0.70
0.70
0.70

0.60
0.60
0.75
0.75
0.75
0.75
0.90
0.90
0.90
0.90

PPTTFFEE--LLiinneedd  SSttaaiinnlleessss  SStteeeell  EExxppaannssiioonn  JJooiinntt  ((CCllaassss  115500))
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PPTTFFEE--LLiinneedd  SSttaaiinnlleessss  SStteeeell  EExxppaannssiioonn  JJooiinntt  ((CCllaassss  330000))
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continued

11/4"
11/4"
11/2"
11/2"
2"
2"
21/2"
21/2"
3"
3"
4"
4"
5"
5"
6"
6"
8"
8"

140
200
155
255
193
300
189
273
203
295
208
314
206
284
246
358
229
316

8
15
10
17
15
24
14
26
16
29
21
35
20
35
26
47
30
52

428
238
428
354
357
390
660
367
740
412
616
523
725
415
890
495
850
486

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.5
0.5

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.5
0.5
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258
354
281
389
293
404
316
476
365
529
328
496
328
492

35
61
40
70
42
73
44
88
50
90
48
96
48
96

975
558

1188
679

1190
680

1605
803

1500
834

1673
837

1675
838

0.6
0.6
0.75
0.75
0.75
0.75
0.9
0.9
0.9
0.9

0.6
0.6
0.75
0.75
0.75
0.75
0.9
0.9
0.9
0.9

PPTTFFEE--LLiinneedd  SSttaaiinnlleessss  SStteeeell  EExxppaannssiioonn  JJooiinntt  ((CCllaassss  330000))

nnoott  rree
ccoommmmeennddeedd
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PPTTFFEE--VVaaccuuuumm  EExxppaannssiioonn  JJooiinntt  ((CCllaassss  115500))

95 10 285
100 15 350
105 15 410
110 18 465
115 18 520
120 18 590
135 20 670
150 20 695
150 20 770

NNPPSS
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mmmm

EExxtteennssiioonn
CCoommpprr..
±±  mmmm

DD
mmmm

4"
6"
8"

10"
12"
14"
16"
18"
20"

pressure
105 Pa

NPSNPS

PTFE-Vacuum Expansion Joints (Class 300) upon request.
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PPTTFFEE--LLiinneedd  DDiipp  PPiippee  ((CCllaassss  115500))

1/2"
3/4"
1"
11/4"
11/2"
2"
21/2"
3"
4"
5"
6"
8"

10"
12"

NPS1

reinforcement

NPS2

Also available seamless depending on technical feasibility.
PTFE-Lined Dip Pipes (Class 300) upon request.
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If you did not find the piping part you need in
this catalogue please contact us. 

We also manufacture special forms or dimen-
sions according to your requirements.

Simply send us your technical drawing or a
sketch and we will suggest a possible solution.

SSppeecciiaall  ppaarrttss
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