
SUCTION AND BLOWER HOSE FOR
AIR CONDITIONING / VENTILATION

Temperature Range
● –40 °F up to +195°F 
● intermittent to +260°F

Chem. Resistance
see resistance table section no. 15

Technical Data, custom designs and forms of delivery see back page

MASTER-CLIP PUR
Material
hose wall: pure polyurethane film,
free from plasticizers
external helix: galvanized steel

Applications
● air conditioning/ventilation
● extraction of abrasive media
● grass collectors and lawn

mowers
● low pressure applications

4.6

Construction
� external helix
� hose wall:

pure polyurethane film,
wall thickness ca. 0,3 mm

Properties
● highly abrasion-resistant
● good resistance to mechanical

damage
● good resistance to oil and gas

vapors
● improved vacuum

characteristics
● highly resilient
● resistant to ageing
● resistant to low temperatures
● very flexible
● extreme compressibility 1:6
● small bend radius
● external steel helix protects

against abrasion
● environmentally sound

alternative to PVC
● much higher temperature

rating than PVC-hoses
● special clamping method

guarantees high tensile
strength between hose
material and external helix

�

�

MASTER-CLIP PUR

Masterduct, Inc. • 5235 Ted Street, Houston,Texas 77040 • P.O.Box 40727 • Zip 77240 • 713/462-5779  Fax 713/939-8441 • www.masterduct.com

* Referring to the inner side of the elbow of hose.
The above mentioned data refers to an average and
ambient temperature of 68°F. Subject to technical
changes and color variations. Please refer to technical
data sheet when selecting hose.

Delivery forms:
Standard production:
● Dia. 1.6” - 36”
● Color transparent
● Production lengths 20’ and 25’
Available on request:
● other colors
● special lengths
● special diameters
● custom design with other

pitches and helix sizes
● external helix also in 

stainless steel or aluminium

1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.6
4.0
4.4
4.8
5.0
5.2
5.6
6.0
6.4
6.8
7.0
7.2
8.0
8.6
9.0

10.0
11.0
12.0
12.6
13.0
14.0
15.0
16.0
18.0
20.0
22.0
24.0
28.0
32.0
36.0

253
249
241
231
221
201
161
141
121
104
92
80
72
68
60
56
54
52
48
44
42
40
36
32
30
28
24
22
21
20
16
12
11
10
10
9
8
6
4

60
58
54
52
50
45
44
40
36
32
27
23
21
20
19
18
18
16
14
13
12
10
9
8
6
5
4
4
4
3
3
3
2
2
1
1
1
1
1

0.96
1.08
1.20
1.32
1.44
1.56
1.68
1.80
1.92
2.16
2.40
2.64
2.88
3.00
3.12
3.36
3.60
3.84
4.08
4.20
4.32
4.80
6.04
6.32
7.00
7.72
8.40
8.84
9.12
9.80

10.52
11.20
14.40
16.00
17.60
19.20
22.40
25.60
28.80

0.2684
0.2684
0.2684
0.2684
0.3355
0.3355
0.3355
0.4026
0.4026
0.4026
0.4026
0.4026
0.4697
0.4697
0.4697
0.5368
0.5368
0.6039
0.6039
0.6710
0.6710
0.7381
0.8052
0.8723
0.9394
1.1407
1.2749
1.3420
1.4091
1.5433
1.8117
1.9459
2.3485
2.6169
2.9524
3.2879
3.8918
4.4957
5.0996

214–040–101
214–045–101
214–050–101
214–055–101
214–060–101
214–065–101
214–070–101
214–075–101
214–080–101
214–090–101
214–100–101
214–110–101
214–120–101
214–125–101
214–130–101
214–140–101
214–150–101
214–160–101
214–170–101
214–175–101
214–180–101
214–200–101
214–215–101
214–225–101
214–250–101
214–275–101
214–300–101
214–315–101
214–325–101
214–350–101
214–375–101
214–400–101
214–450–101
214–500–101
214–550–101
214–600–101
214–700–101
214–800–101
214–900–101

Dia. Positive Negative *Bending radius Weight Product code
(in.) (in. w.c.) (in. w.c.) (in.) (lbs./ft.)

Installation and connection possibilities (see section no. 11 and 12):
hose reducer,
symmetrical

hose connector

CLIP-GRIP special hose clamp
for MASTER-CLIP hosesPacific Air Consultants, Inc.

P.O. Box 426  -  33100 NE Ivy Avenue
La Center, Washington 98629  USA
Ph. (800) 252-3993 - Fax (360) 263-9772 
web- PacAir.net - Email- Sales@PacAir.net

Pacific Air Consultants, Inc.  P.O. Box 426 - 33100 NE Ivy Ave - La Center, WA 98629  USA  Ph.- (800) 252-3993  Fax- (360) 263-9772  Web- PacAir.net  Email-Sales@PacAir.net



SPECIAL HOSE CLAMP FOR MASTER-CLIP HOSES

CLIP-GRIP
Material
clamp band: galvanized steel
screw casing: galvanized steel
bridge: galvanized steel

Applications
● special hose clamps for 

securing all types of hoses 
from the MASTER-CLIP series
on mobile and stationary units

11.1

Properties
● rust resistant
● easy to install
● extra strength

Construction
● hose clamp with one or more 

worm drive(s)
● with a hexagon head screw
● with one or more spot-welded 

bridges

Technical Data, custom designs and
forms of delivery see back page

Masterduct, Inc. • 5235 Ted Street, Houston,Texas 77040 • P.O.Box 40727 • Zip 77240 • 713/462-5779  Fax 713/939-8441 • www.masterduct.com

CLIP-GRIP
Delivery forms:
Standard  production:
● clamping ranges from 1.52” - 36.2”

Available on request:
● in stainless steel
● other clamping ranges
● reinforced clamps with

additional bridges
Note:
CLIP-GRIP worm drive hose clamps are only
suitable for securing MASTER-CLIP hoses.We
recommend our standard worm drive hose clamps
or heavy duty bolted clamps for securing other
spiral hoses.

For MASTER-CLIP hoses Clamping range Product code
(Dia.) (in.)

1.52”
thru
36”

1.52”
thru
36”

530–038–100
thru

530–900–100

Pacific Air Consultants, Inc.
P.O. Box 426  -  33100 NE Ivy Avenue
La Center, Washington 98629  USA
Ph. (800) 252-3993 - Fax (360) 263-9772 
web- PacAir.net - Email- Sales@PacAir.net

Pacific Air Consultants, Inc.  P.O. Box 426 - 33100 NE Ivy Ave - La Center, WA 98629  USA  Ph.- (800) 252-3993  Fax- (360) 263-9772  Web- PacAir.net  Email-Sales@PacAir.net



HOSE CLAMP, BOLT CLAMP

Technical Data, custom designs and forms of delivery see back page

HOSE CLAMP,
BOLT CLAMP
Material
clamp band: galvanized steel
screws: galvanized steel

Applications
● for attaching medium-weight 

and heavy spiral hoses onto 
connecting branches on 
mobile and stationary units

11.3

Construction
Large strip hose clamp with fastening lug

Properties
● rust resistant
● extra strength
● band width .70” - 1.0”
● band thickness .023” - .063”

Masterduct, Inc. • 5235 Ted Street, Houston,Texas 77040 • P.O.Box 40727 • Zip 77240 • 713/462-5779  Fax 713/939-8441 • www.masterduct.com

HOSE CLAMP, BOLT CLAMP
Delivery forms:
Standard  production:
● clamping ranges from 1.25” - 20“

Available on request:
● in stainless steel
● other clamping ranges

Note:
Heavy duty bolted clamps are suitable for the
mounting of medium and heavy weight spiral hose
types. For the mounting of lightweight hose qualities
we recommend worm drive hose clamps.

Clamping range Width x thickness Product code
(in.) (in.)

1.25”
thru
20”

.80” x .03”
thru

1.00” x .04”

621–032–115
thru

621–500–115

Pacific Air Consultants, Inc.
P.O. Box 426  -  33100 NE Ivy Avenue
La Center, Washington 98629  USA
Ph. (800) 252-3993 - Fax (360) 263-9772 
web- PacAir.net - Email- Sales@PacAir.net

Pacific Air Consultants, Inc.  P.O. Box 426 - 33100 NE Ivy Ave - La Center, WA 98629  USA  Ph.- (800) 252-3993  Fax- (360) 263-9772  Web- PacAir.net  Email-Sales@PacAir.net



HOSE CLAMP WITH WORM GEAR DRIVE

Technical Data, custom designs and forms of delivery see back page

HOSE CLAMP
WITH WORM GEAR
DRIVE
Material
clamp band: galvanized steel
screw casing: galvanized steel

Applications
● for attaching light spiral hoses 

onto connecting branches
on mobile and stationary units

11.4

Construction
one-piece hose band clamps with
a hexagon head screw, recessed

Properties
● rust resistant
● extra strength

Masterduct, Inc. • 5235 Ted Street, Houston,Texas 77040 • P.O.Box 40727 • Zip 77240 • 713/462-5779  Fax 713/939-8441 • www.masterduct.com

HOSE CLAMP WITH WORM GEAR DRIVE
Delivery forms:
Standard  production:
● clamping ranges from 1” - 20”

Available on request:
● in stainless steel
● other clamping ranges

Note:
Worm drive hose clamps are suitable for the
mounting of lightweight spiral hose types. For the
mounting of heavy weight hose qualities we
recommend the heavy duty bolted clamps.

Clamping range Product code
(in.)

1”
thru
20”

620–025–100
thru

620–500–100

Pacific Air Consultants, Inc.
P.O. Box 426  -  33100 NE Ivy Avenue
La Center, Washington 98629  USA
Ph. (800) 252-3993 - Fax (360) 263-9772 
web- PacAir.net - Email- Sales@PacAir.net

Pacific Air Consultants, Inc.  P.O. Box 426 - 33100 NE Ivy Ave - La Center, WA 98629  USA  Ph.- (800) 252-3993  Fax- (360) 263-9772  Web- PacAir.net  Email-Sales@PacAir.net



HOSE REDUCER

Technical Data, custom designs and forms of delivery see back page

HOSE REDUCER
Material
galvanized steel

Applications
● for extending, connecting and 

attaching lightweight or 
medium weight hoses

11.5

Construction
reducer of rolled sheet steel with beadings on
both ends

Properties
● easy to install
● lightweight
● resistant to corrosion

Masterduct, Inc. • 5235 Ted Street, Houston,Texas 77040 • P.O.Box 40727 • Zip 77240 • 713/462-5779  Fax 713/939-8441 • www.masterduct.com

HOSE REDUCER
Delivery forms:
Standard  production:
● galvanized steel

Available on request:
● special diameters
● stainless steel

(Dia. 1) (Dia. 2) S L1 L2 Product code
Ga. (in.) (in.)

3”
thru
12”

2”
thru
10”

24 3.5” 3” 632–080–050
thru

632–300–250

Dia 1 Dia. 2

S

3.5” 3” 3.5”

Pacific Air Consultants, Inc.
P.O. Box 426  -  33100 NE Ivy Avenue
La Center, Washington 98629  USA
Ph. (800) 252-3993 - Fax (360) 263-9772 
web- PacAir.net - Email- Sales@PacAir.net

Pacific Air Consultants, Inc.  P.O. Box 426 - 33100 NE Ivy Ave - La Center, WA 98629  USA  Ph.- (800) 252-3993  Fax- (360) 263-9772  Web- PacAir.net  Email-Sales@PacAir.net



HOSE CONNECTOR

HOSE CONNECTOR
Material
galvanized steel

Applications
● extending, connecting and

attaching lightweight or 
medium weight hoses

11.6

Properties
● easy to install
● lightweight
● resistant to corrosion

Construction
olled sheet steel with beandings

Technical Data, custom designs and
forms of delivery see back page

Masterduct, Inc. • 5235 Ted Street, Houston,Texas 77040 • P.O.Box 40727 • Zip 77240 • 713/462-5779  Fax 713/939-8441 • www.masterduct.com

HOSE CONNECTOR
Delivery forms:
Standard  production:
● galvanized steel

Available on request:
● special sizes
● stainless steel

(Dia.) Ga. L Product code
(in.)

242”
thru
36”

3.5” 630–050–100
thru

630–900–100

Dia.

3.5”

Pacific Air Consultants, Inc.
P.O. Box 426  -  33100 NE Ivy Avenue
La Center, Washington 98629  USA
Ph. (800) 252-3993 - Fax (360) 263-9772 
web- PacAir.net - Email- Sales@PacAir.net

Pacific Air Consultants, Inc.  P.O. Box 426 - 33100 NE Ivy Ave - La Center, WA 98629  USA  Ph.- (800) 252-3993  Fax- (360) 263-9772  Web- PacAir.net  Email-Sales@PacAir.net
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14.1

14.1.1
H

o
ses w

ith an
external helix
For exam

ple all M
A

STER-C
LIP

hoses,the hose-types C
A

RFLEX
350 and C

A
RFLEX

570.

C
o

nstructio
n

H
igh-tensile connection betw

een
hose m

aterial and external helix
(C

LIP) thanks to special clam
ping

procedure.

A
dvantages

U
niversal possiblities of

processing and com
bining hose

m
aterial w

ithout
using the

m
anufacturing processes of

adhesively bonding,vulcanising,
w

elding or sew
ing.

●
external steel helix protects 
against abrasion

●
excellent flexibility

●
sm

all bend radius
●

extrem
e com

pressibility
●

easy installation w
hen using 

C
LIP-G

RIP hose clam
p

●
continuously variable
production diam

eters
from

 1.5”
- 36”

H
O

SE C
O

N
STRU

C
TIO

N
S

14.1.3
H

o
ses o

f sheeting o
r

co
ated fabric strips

w
ith set up 

suppo
rt spiral

For exam
ple:M

A
STER PU

R STEP-
and C

A
R-FLEX

 SU
PER - hose.

C
o

nstructio
n

Sheeting or fabric strips,helical,lap-
w

elded,w
ith a plastic spiral.

A
dvantages

Variable possibility to produce
hoses from

 different m
aterials,

film
s and fabric thickness.

●
highly flexible

●
sm

all bend radius
●

cost-effective storage
●

production diam
eters

from
 2.0”

- 16.00”

14.1.2
E

xtruded pro
file ho

ses
For exam

ple all M
A

STER-PU
R

and M
A

STER-PV
C

 hoses.

C
o

nstructio
n

Extruded plastic profile helical,
lap-w

elded w
ith im

m
ovable cast

spring steel w
ire.

A
dvantages

Possiblities of producing hose
qualities ranging from

 light and
highly flexible to heavy and highly
vacuum

-proof.

●
even,sym

m
etrical bending 

thanks to the solid bonding
betw

een the plastic and spring
steel w

ire.
●

sm
ooth inside,for optim

um
 

flow
 characteristics

●
possibility of processing the 
m

ost varied kind of therm
o-

plastic plastics
●

production diam
eters

from
 2.0”

- 16.00”

14.1.4
S

ingle and m
ulti-layer

spiral hoses of
vulcanised fabric strips
For exam

ple:the hose types
M

A
STER-N

EO
 1,

M
A

STER-N
EO

 2,
M

A
STER-SIL 1,

M
A

STER-SIL 2.

C
o

nstructio
n

Vulcanised fabric strips w
ound

and overlapping w
ith internal free

or em
bedded spring steel

support spiral and additional
external fibre string fixing.

A
dvantages

●
inner hose w

all sm
ooth

●
extrem

ely flexible
●

sm
all bend radius

●
good pressure-resistance

●
production diam

eters
from

 0.52”
- 12.20”

1-(layer)

2-(layers)



14.2
The length of individual hose
types m

ay be changed by the
influencing variables of pressure,
vacuum

,m
edia and am

bient
tem

perature.This m
ust be taken

into account w
hen laying out

flexible hose line in order to
prevent m

echanical dam
age

occuring.

A
rrange flexible hose line as

freely-suspended bends in such
a m

anner that they do not
com

e in contact w
ith the w

all
or other objects or w

ith the
ground even during extended
stroke.

exam
ple 2

Install flexible hose line at 180°
w

ith sufficiently neutral hose
ends.D

ecide on installation
interval in accordance w

ith the
required bend radius. exam

ple 1
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U
se rigid pipe bends to avoid

im
perm

issible bends directly be-
hind the connection fittings.O

b-
serve m

inim
um

 bend radius.

exam
ple 4

M
ovem

ent direction and hose
axis m

ust be level.This prevents
harm

ful torsional strain
occurring.

exam
ple 5

exam
ple 3

Low
 lateral m

ovem
ent is

perm
issible.

3.1

3.2

3.3
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14.3.1
H

ow
 to cut hoses w

ith
an external helix
(all M

A
STER-C

LIP ,C
A

RFLEX
 350

and C
A

RFLEX
570 hoses)

cut the helix at first w
ith a 

side cutter

using a sharp knife,cut the hose
m

aterial through to the both
neighbouring helix

A
t last cut cleanly the hose

m
aterial along the helix.

14.3.2
H

ow
 to cut hoses w

ith
integrated reinforce-
spiral of spring steel
w

ire or plastic

using a sharp knife,cut the 
hose m

aterial through to the
reinforce-spiral

bend the both hose ends to
separate the spirals

and cut the reinforce-spiral then
w

ith a side cutter

A
t last cut cleanly the hose

m
aterial along the reinforce-spiral.
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A
ll catalog specifications are the

result of internal tests and trials
on internationally recom

m
ended

standards and refer to a m
edium

and am
bient tem

perature of
+

68°F.D
eviating tem

peratures
can alter the pressure and
vacuum

 specifications.D
ue to the

construction,the length of
individual hose types m

ay be
affected by the influencing
variables of pressure,vacuum

,
m

edium
 and am

bient
tem

perature.This alteration in
length m

ust be taken into
account by the user during
operation.(A

lso see - positioning
of M

A
STERD

U
C

T hoses 14.2)

G
EN

ERA
L TERM

S

Testing the vacuum
 w

ithstand:
In the vacuum

 tests the hoses
w

ere laid in a 90°
bend w

hile
m

aintaining the m
inim

um
 bending

radius and subjected to negative
pressure until they show

ed signs
of indentation or collapse.The
perm

issible negative pressure in
continuous operation is
determ

ined w
ith due regard to

the norm
al safety factors.

VA
C

U
U

M

The operating pressure is the
m

axim
um

 perm
itted

overpressure at w
hich a hose

m
ay be used.

O
PERATIN

G
 

PRESSU
RE

The test pressure is up to 50%
above the operating pressure
depending on the hose
construction.A

t the test pressure
the hose m

ay not present any
leaks or lasting deform

ation.

TEST PRESSU
RE

Bursting pressure refers to the
pressure at w

hich the hose is
destroyed.The bursting pressure
serves to establish the operating
pressure w

ith due consideration
to the norm

al safety factors.

BU
RSTIN

G
PRESSU

RE

P
R

E
SSU

R
E

 R
A

T
IN

G
 O

F M
A

ST
E

R
D

U
C

T
 H

O
SE

S
14.4



14.5.1
P

ressure lo
sses

in ho
ses w

hen
stretched o

ut
The pressure loss is the resistance
to air in a hose or pipeline system

.
W

hen planning a ventilation system
,

the air resistance w
hich inevitably

occurs  m
ust be taken into account.

To sim
plify the determ

ination of
pressure loss,there are diagram

s
show

ing the specific pressure losses
in M

asterduct-hoses.The figures are
average values for hoses w

hich are
stretched out straight and w

here
the tem

perature is 68°F.
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D
iagram

 2
2.00”

- 16.00”
w

avy
for follow

ing hose types:
M

A
STER PU

R SL
FLA

M
EX

 SL
M

A
STER PV

C
 SL

M
A

STER-N
EO

 1
M

A
STER-SIL 1

C
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RFLEX
  SU

PER
M

A
STER-PU
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D
iagram

 3
1.52”

- 36.00”
for follow

ing hose types:
C

A
RFLEX

  350
C

A
RFLEX

  570
all M

A
STER-C

LIP hoses except
hose constructions
loose lined

1.52"
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14.6.1
G

eneral po
ints

Flexible hose lines can be a
potential source of danger at
pneum

atic suction and conveying
plants due to the building of
electrostatic charges.The
possibility of discharging is
therefore m

andatory in m
any

areas of application to ensure
safe operation.H

oses are used to
transport solids,e.g.in the form
of granular m

aterial,chips,dust,
sand,cem

ent etc.and also liquid
and gaseous m

edia.Electrostatic
charges arise w

herever solids
w

hich are non-conductive or of
poor conductivity are brought
into contact w

ith other m
aterials

and separated again.A
s a result

of the separating process one
m

aterial has less electrons than
the other w

hich leads to one
being positively and the other
negatively charged.In the area of
the com

m
on boundary surface

the so-term
ed “interfacial

potential”
is form

ed w
hich m

akes
spark discharge possible.There
are m

any w
ays of avoiding such

discharge and these are discribed
in m

ore detail in the follow
ing.

14.6.2
R

egulatio
ns

There is a series of directives and
regulations on evaluating and
avoiding the risk of ignition and
deciding on the safety
precautions to be taken.

14.6.4
L

im
it determ

inatio
n

and definitio
n

In general the follow
ing can

becom
e electrostatically charged:

●
solids w

ith a surface resistance
>

 10
9

O
hm

●
liquids w

ith a conductivity of
<

 10
– 8

s/m
●

all objects of conductive
m

aterial w
hich are not

grounded

In general the follow
ing cannot

becom
e electrostatically charged:

●
all solid and liquid m

atter 
w

hich fall short of the above
critical resistance values
●

all conductive m
aterials w

hich 
are grounded

14.6.3
W

hy electro
static

charge o
ccurs

D
uring the transport of solid,

liquid or gaseous m
edia,the

“interfacial potential”
described in

the above is built up due to the
friction on the insides of the hose
lines.D

epending on the degree
od charge this leads to sparking,
to electric breakdow

n or
som

etim
es the ignition of flam

-
m

able m
aterials.In addition to the

intensity of the contact (friction)
betw

een the m
edium

 and the
inner sides of the hose,the
“perm

ittivity”
of the hose and the

m
edium

 flow
ing through is

decisive for the degree of
chargeability.This is considered a
gauge of the polarisability.Even
conductive m

aterials can becom
e

charged if not grounded.
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14.6.5
W

ays o
f co

nnecting
electro

static charges
The surface resistance of the
m

aterials of the hose sides can be
reduced to values betw

een 
10

3
- 10

4
O

hm
 by incorporating

conductive additives.These
conductive additives form

 in the
plastic a netw

ork of conductive
particles (volum

e conductivity) in
contact w

ith each other.
A

nother
possibility is incorporating
antistatic agents.The effect

results
from

 the absorption of w
ater

from
 the atm

ospheric hum
idity at

the surface of the sides of the
hose.Surface resistance values of
10

8
O

hm
 can be attained (surface

resistance).A
lso a risk of danger

is not to be expected if the
distances betw

een the turns in
hoses w

ith m
etal,grounded

support spirals do not 
exceed .75”.

14.6.6
N

o
te

The addition of conductive
additives or antistatic agents
reduces the m

echanical m
aterial

values (e.g.abrasion and ultim
ate

tensile strength) and accordingly
reduces service life.The
inform

ation sum
m

arised under
points 1-6 are based on internal
and external field research and
on the regulations in effect at
present.They serve as guidelines
for using M

asterduct hose types
in areas of potential danger but
no guarantee is given that they
are com

plete.
The catalogue details w

ith
respect to the surface resistance
are based to som

e extent on
official test results,details supplied
by our raw

-m
aterial suppliers and

internal m
easurem

ents.In cases
of doubt,w

e recom
m

end testing
the hoses under operating
conditions or sim

ilar
circum

stances before final 
installation.
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D
escription of the m

ate-
rial polyurethane (T

P
U

)
M

A
STERD

U
C

T suction and
conveying hoses for abrading
solids are m

ade of the high-duty
m

aterial polyurethane.
Polyurethane essentially m

ade of
the reaction of three
com

ponents:
1.)

Polyole (long chain diole)
2.)

D
iisocyanate

3.)
short chain diole

The kind of raw
 m

aterials,the
reaction conditions and the initial
m

aterials are responsible for the
product characteristics.
The using Polyole determ

ine the
characteristics of therm

oplastic
polyurethane quite essentially.
Either polyester-polyole or
polyether-polyole are used for
polyoles.

Therm
oplastic polyurethane ela-

stom
ers,also know

n as TPU
,have

the quality and properties to
m

eet the m
ost various

requirem
ents,such as:

●
flexibility in a w

ide range of 
tem

peratures
●

high degree of resistance to
w

ear
●

resistance to buckling and
breaking (high resistance to
nicking and further tearing)

●
good resilience

●
good dynam

ic stability under
load

●
good resistance to hydrolysis
and m

icrobes
●

good to very good
atm

ospheric corrosion
●

resistance to oil,grease
and solvents

C
o

lo
r

The inherent color lies betw
een

yellow
ish and w

hite opaque and
also translucent,w

hereby the w
all

thickness is a factor here.D
ying is

possible.

14.7.1
M

echanical pro
perties

R
esistance to

further tearing
The term

 resistance to further
tearing refers to the resistance of
a nicked test sam

ple to further
tearing.The test is carried out on
corner sam

ples,each w
ith a cut

on one side.This m
eans that it is

m
uch m

ore difficult to tear
M

A
STERD

U
C

T hoses,even w
hen

dam
aged,than other therm

oplastic
hoses (e.g.PV

C
 hoses).

R
esistance to abrasion

A
brasion in rubber and

elastom
ers is tested on sam

ples
w

ith a particular contact force is
brought to bear on a rotating
roller covered w

ith a test em
ery

sheet.The entire length of  friction
am

ounts
to approx.130 ft.The

m
aterial consum

ption due to
abrasive w

ear is m
easured w

ith
due consideration to the
thickness of the test sam

ple and
the severity of the attack of the
test em

ery sheet.This is indicated
as loss of volum

e in m
m

3.The
standard PU

R raw
 m

aterial used
by M

A
STERD

U
C

T has an
abrasion of approx.30 m

m
3.

C
om

parative values of raw
m

aterials used by M
A

STERD
U

C
T :

●
soft PV

C
approx.

150 m
m

3

●
Santoprene

approx.
225 m

m
3

●
PU

R-EC
approx.

45 m
m

3

14.7.2
T

herm
al pro

perties
Like all m

aterials,TPU
 is subject

to tem
perature-dependent

reversible alterations in length.
This is indicated by the coefficient
of linear therm

al expansion 
α [ 1/K

] as a function of
tem

perature.Shore hardness is
also an influencing variable.
It is therefore advisable in m

any
applications to take account of
the dependence on tem

perature
w

hen selecting the M
A

STER PU
R

hoses.These hoses can be used in
tem

peratures up to 260°F  for
short periods but a tem

perature
of 195°F should not be exceeded
for longer periods.Soft polyether-
based types are flexible in
tem

peratures dow
n to -40°F.
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14.7.3
E

lectrical
pro

perties
Surface resistance
The polyurethane raw

 m
aterial

processed by M
A

STERD
U

C
T has

a surface resistance of 10
10

O
hm

and can therefore be used as
electrically-insulating protective
hoses.

D
ischarging electrostatic

charge
W

e refer here to chapter 14.6.

14.7.4
R

esistance to
 m

edia
The suitability of a synthetic
m

aterial for a  particular
application often depends on its
resistance to chem

icals.The
reaction of therm

oplastic
polyurethane to the effects of
chem

ical substances can vary
greatly.The resistance of TPU

 to
certain m

aterials,e.g.cooling and
lubricating agents,depends on the
additives in these agents.The
m

echanical properties can change
w

hen in contact w
ith such

m
aterials.

Sw
elling in polyurethane m

aterial
is often due to the effects of the
m

edia.(See also chapter 14.8
Technical Term

s and D
efinitions).

For TPU
 resistance to m

edia see
our list of resistance properties in
chapter 15.

For resistance to
m

icrobes:see chapter 14.8.

14.7.5
R

esistance to
atm

o
spheric co

rro
sio

n
The resistance of TPU

 to ozone
and ultraviolet radiation is good.
See also chapter 14.8  for
explanations.The resistance of
TPU

 to high-energy radiation,
such as α

-,⇓-.-radiation is
superior to that of m

ost other
plastics.The resistance of these
kinds of radiation depends am

ong
other things on the dose and
dose rate of the radiation,the
form

 and dim
ensions of the

product,and the clim
ate and

atm
osphere in the location w

here
used.C

ertain properties such as
e.g.resistance to therm

oform
ing

and to chem
ical attack can be

positively influenced by
purposeful cross-linking as a result
of high-energy irradition w

ith the
aid of cross-linking agents.

14.7.6
F

ire-resisting
behavio

ur
Plastics,like all organic m

aterials,
are com

bustible.The standard
TPU

 w
e use is also inherently

classifiable as such.The fire-
resisting behaviour of a m

aterial is
not a m

aterial property how
ever

and it is influenced by different
criteria.The com

plexity of the
influencing variables m

akes it
im

possible to give a
com

prehensive and generally-
applicable description of the fire-
resisting behaviour of plastics
because the risk of burning
depends on,e.g.,the thickness of
the w

alling and the form
,num

ber
and lay-out of the com

bustible
objects and other circum

stances
of use.
For this reason,the behaviour
under fire of plastics should not
be described in w

ords or phrases
w

hich could be m
isinterpreted,

such as  “self-extinguishing”
or

“non-
flam

m
able”,

but best by
code num

bers or code letters
w

hich refer to a specific m
ethod

of testing.M
A

STERD
U

C
T hoses

m
ade of special PU

R m
aterials

are flam
e retardant as per D

IN
4102 B1.(G

erm
an standard)
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A
brasio

n
U

ndesirable alteration of the
surface due to the detachm

ent of
sm

all particles as a result of
m

echanical strain.This process in
synthetics (and in m

any other
m

aterials) is generally referred to
as w

ear.(A
lso see chapter 14.7

D
escription of the m

aterial
polyurethane.)

A
dditives

A
ll constituents in synthetic

m
ixtures w

hich are not polym
ers

or their prim
ary products or

w
hich are only added in relatively

low
 quantities (e.g.conductive

soot,flam
e proofing agents,

U
V-stabilising agents etc.).

A
ging

The entirely of all irreversible
chem

ical and physical processes
occuring in a m

aterial over the
course of tim

e.U
sually leads to a

deterioration in perform
ance

charcteristics.O
ften caused by:

heat,light,high-energy radiation,
chem

icals,w
eather,oxygen

(ozone).

B
end radius

The bend radius is given in 
inches.A

ll figures refer to the
inside of the hose bend at m

ax.
operating pressure.

E
lasticity

The ability of a m
aterial to

reverse alterations in shape or
volum

e caused by outside forces
or m

om
entum

.

E
lasto

m
ers

D
esignation for w

ide-m
eshed,

cross-linked m
acrom

olecular m
a-

terials w
hich can be extended to

at least double of their original
length under the influence of a
slight force at tem

peratures of
room

 tem
perature or higher and

can resum
e their original shape

quickly and practically com
pletely

once the deform
ing force has

been rem
oved.

F
lam

e pro
o

fing agents
A

re synthetic additives w
hich

reduce the flam
m

ability of
plastics.

F
lexibility

Effectual expenditure of energy
to attain the m

inim
um

 bend
radius (the greater the
expenditure of force,the less the
flexibility).

G
as perm

eability
See perm

eability.

H
alogens

The elem
ents fluorine (F),

chlorine (C
l),brom

ide (Br) und
iodine (J) form

 the group of
halogens.

H
ardness

The resistance of one body to
the penetration of another.In
rubber-type m

aterial a needle is
pressed w

ith a certain spring
tension into the sam

ple.The
hardness is m

easured by the
depth of penetration (scale range
0 to 100 in Shore).

H
ydro

lysis resistance
H

ydrolysis =
 irreversible breaking

of the polyester chains in
polyester polyurethanes.

It occurs
after a long period in hot w

ater,
saturation steam

 or a tropical
clim

ate (m
oisture com

bined w
ith

heat).The result of hydrolysis is a
decrease in m

echanical strength
properties.H

ardly any hydrolytic
decom

position is observed in
polyester polyurethanes at room
tem

peratures.

L
am

inatio
n

A
pplication of a surface coating

w
ith particular properties onto

foil or plates and the application
of foil or sheeting onto fabric
w

eb.

M
icro

bial resistance
Polyester-based therm

oplastic
polyurethanes w

ithout additional
protection against m

icrobes are
at risk of decom

position caused
by m

icrobial attack.M
oisture

com
bined w

ith heat (e.g.in
nutritive surroundings such as
grass,foliage,agriculture etc.) can
accelerate this process.In such
surroundings the m

icroorganism
s

m
ultiply very rapidly.The enzym

es
they release split ester com

-
pounds and destroy the synthetic
part.A

ttack on individual points is
evident first,in contrast to
hydrolytic decom

position,w
hich

occurs over the entire surface.
Polyether based polyurethanes
are to a large extent resistant to
decom

position by m
icrobial

attack but their m
echanical

properties are not as good as
those of com

parable polyester
polyurethanes.
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Perm
eatio

n
Passage of a gas through a test
sam

ple;
this occurs in three

stages:
1.

D
issolution of the gas

in the test body
2.

D
iffusion of the dissolved gas

through the test sam
ple

3.
Evaporation of the gas
from

 the test body
The perm

eation co-efficient is a
m

aterial constant w
hich indicates

the volum
e of gas w

hich passes
through a test sam

ple of know
n

surface and thickness at a given
partial pressure difference at a
particular tim

e.It depends on
tem

perature.

S
w

elling
A

bsorption of liquid or gaseous
m

atter in solids w
ithout a

chem
ical reaction occuring

betw
een them

.The results are an
increase in volum

e and w
eight

accom
panied by a corresponding

decrease in m
echanical values.

O
nce the infiltrated m

atter has
been exhausted and sw

elling has
decreased accordingly,the original
properties of the product are
alm

ost com
pletely restored.

Sw
elling is therefor a reversible

process.

C
rushing strength

Resistance of suction and delivery
hoses to com

pression caused by
outside loads on top of them

.

R
esistance to

 further
tearing
The resistance of  nicked test
sam

ple to further tearing.The test
is carried out on a corner sam

ple
w

ith a cut in one side.

U
V

 radiatio
n

Synthetics can be chem
ically

broken dow
n by the effects of

U
V

 radiation depending on the
duration and intensity (ageing).
The resistance of polyurethanes
to U

V
 radiation is good in

general but over the course of
tim

e the m
aterial turns yellow

and the surface becom
es slightly

brittle.The results includes a slight
low

ering of the m
echanical

properties.Stabilisation against
ageing can be attained w

ith the
aid of U

V
 stabilisers and/or

through colour pigm
entation.

O
zo

ne resistance
O

zone is the com
bination of

three oxygen atom
s into one

m
olecule (O

3 ).It is form
ed by the

action of high-energy ultraviolet
radiation on the oxygen in the
atm

osphere.
D

ue to its
com

position,ozone is very
reactive and reacts easily w

ith
organic substances.The resistance
of polyurethanes to ozone is
good in general.
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polyurethane

silicone

hypalon

viton
Vinyl/PVC

polyethylene

PTFE

Kapton

neoprene

M
edium

M
edium

A
ccum

ulator acid:see Sulphuric acid
A

cetaldehyde
2

1
3

2
x

1
1

3
1

A
cetate of copper

2
1

1
2

1
A

cetic acid 10%
x

3
1

2
3

1
1

2
1

A
cetic acid 25%

x
3

2
2

x
2

1
1

A
cetic acid 50%

x
3

2
2

x
3

1
x

1
A

cetic acid 100%
 (concentrate)

x
3

2
x

x
2

1
2

1
A

cetic acid anhydride 50%
x

1
1

x
x

3
1

3
1

A
cetic acid ethyl ester:see Ethyl acetate

A
cetic ether

A
cetone

x
2

2
x

3
1

1
3

1
A

cetylacetone
x

x
x

x
x

1
3

1
A

cetylene gas
1

1
1

1
1

1
1

1
1

A
cids:see specific designations,

A
pplicable in general

3
2

1-3
1

2-3
1-2

1
x

1
A

crylic acid ethylester:see Ethyl acrylate
A

crylonitrile
x

2
3

2
x

1
1

3
1

A
dipic acid

1
1

1
1

1
2

1
A

dipic acid diethylester
1

x
x

1
1

A
ir,atm

ospheric,oil-free,to +
 °C

 
80

175
120

200
70

90
200

A
ir,oil saturated,to +

 °C
80

175
120

200
70

90
200

A
lcohols:see specific designations,

A
pplicable in general1)

2
1-2

1
1-2

1-2
1-2

1
2

1
A

liphatic com
pounds:

see G
asoline hom

ologues
A

pplicable in general
2

x
x

1
3

x
1

x
1

A
lkyl chloride

A
lum

:see A
lum

inium
 potassium

 sulphate
A

lum
inium

 acetate,aqueous
(basic alum

inium
 acetate)

x
1

1
1

1
1

1
A

lum
inium

 chloride,aqueous
1-2

x
1

1
1

1
1

1
1

A
lum

inium
 fluoride

3
1

1
1

1
1

1
1

1
A

lum
inium

 hydroxide
2

1
1

1
1

1
1  

A
lum

inium
 nitrate,aqueous

2
1

1
1

1
1

1
A

lum
inium

 phosphate,aqueous
(alum

inium
 phosphate)

1
1

1
1

1
1

1
1

A
lum

inium
 sulphate,aqueous

1
1

2
1

1
1

1
1

1
A

m
ines:see specific designation

A
m

m
onia gas 20 °C

x
1

2
1

1
1

1
1

1
A

m
m

onia in w
ater (am

m
onia solution)

x
1

3
1

1
1

1
1

1
A

m
m

onia,liquid 
x

3
2

x
3

1
1

1
1

A
m

m
onium

 carbonate,aqueous
x

2
1

1
1

1
1

1
1

A
m

m
onium

 chloride,aqueous
A

m
m

onium
 diphosphate,aqueous

1
1-2

1
1

1
1

1
1

1
(sal am

m
oniac)

1
1

2
1

1
1

1
1

1
A

m
m

onium
 hydroxide,aqueous:

see A
m

m
onia in w

ater
A

m
m

onium
 m

etaphosphate
1

1
1

1
1

1
1

1
1

A
m

m
onium

 nitrate,aqueous
1

1
2

1
1

1
1

2
1

A
m

m
onium

 nitrite
2

1
1

1
1

A
m

m
onium

 persulphate,aqueous
2

1
1

1
1

1
1

1
A

m
m

onium
 phosphate,aqueous

1
1

2
1

1
1

1
1

1
A

m
m

onium
 sulphate

1
1

2
1

1
1

1
1

1
A

m
m

onium
 thiocyanate

2
1

1
1

1
1

A
m

yl acetate
1)

x
3

x
x

x
2

1
3

1
A

m
yl alcohol

2
1

2
1

1
1

1
1

1
A

m
yl borate

1
1

1
1

1
A

m
yl chloride

x
3

x
x

1
1

A
niline (am

inobenzene)
x

2
3

1-2
2

1
1

x
1

A
niline dyes

x
2

3
1

1
3

1
2

1
A

nim
al fat:see O

ils and greases,anim
al

A
nol:see C

yclohexanol
A

non:see C
yclohexanon

A
ntifreeze:see precise

chem
ical designation

A
ntim

ony chloride 50%
2

x
1

1
1

1
1

1
1

A
ntim

ony:see Sodium
 thiosulphate

A
qua fortis:see N

itric acid
A

qua regia
x

3
2

2
2

x
1

3
1

A
rctons =

 IC
I freon types:ask for

our detailed applications
advisory
A

rgon gas
1

1
1

1
1

1
1

1
1

A
rom

atics:see benzene,toluol,
xylol and hom

ologues,
A

pplicable in general
x

x
3-x

1-2
x

x
1

2
1

A
rsenic acid

3
1

1
1

1
1

1
2

1
A

sphalt (pitch) 
2

2
2

1
2

1
1

2
1

A
te-brake fluid

2
x

3
1

2
2

1
x

1
Bacon

1)
1

2
3

1
1

1
x

1
Barium

 chloride,aqueous
1

1
2

1
1

1
1

3
1

Barium
 hydroxide

1
1

2
1

1
1

1
3

1
Barium

 suplhate (Barite)
1

1
1

1
1

1
1

2
1

Barium
 sulphide

2
1

2
1

1
1

1
2

1
Basic alum

inium
 acetate:

see A
lum

inium
 acetate

Beer
1)

1
1

1
1

1
1

1
1

1
Benzaldehyde 

3
3

x
2

3
x

1
x

1
Benzene

Benzene:see G
asoline

x
x

3-x
1-2

x
x

1
x

1
Benzoic acid,aqueous

x
x

x
1

1
1

1
1

Benzyl alcohol
x

1
2

1
3

3
1

3
1

Benzyl benzoate
1

Benzyl chloride
x

2
x

1
x

2-3
1

x
1

Biphenyl oxide
x

2
x

3
1

x
1

Biphenyl
x

x
x

1
x

2
1

x
1

Biphenyls,polychlorinated (pyranol):
see O

ils,transform
er oils

Bism
uth carbonate

1
1

1
1

1
1

1
1

Bisulphite lye,containing SO
2

1
1

1
1

1
1

Bitum
en 20 °C

 (see also H
ot bitum

en)
2

3
3

1
x

1
1

x
1

Blanc-fixe:see Barium
 sulphate

Bleaching lye (eau de Javelle):
see Potassium

 hypochlorite
Borax:see Sodium

 borate
Boric acid,aqueous

1
3

1
1

1
1

1
1

1
Brake fluid:see G

reases and oils
Brandy,all kinds

1)
1

1
1

1
1

1
1

1
1

Brine (tabel salt solution)
1)

1
1

1
1

1
1

1
2

1
Brom

ine
x

x
x

1
x

x
1

x
1

Brom
ine w

ater
x

x
x

1
x

x
1

x
1

Brom
obenzene

x
x

x
1

x
x

1
x

1
Butadiene

1-2
2

1
3

1
1

2
1

Butane gas
1

3
1

1
1

x
1

1
1

Butane,liquid
1

3
1

1
2

1
1

1
1

Butanol:see Butyl alcohol
Butanone:see M

ethyl ethyl ketone
Butter m

ilk
1)

1
1

1
1

1
1

1
2

1
Butter

1)
2

1
2

1
2

1
1

2
1

Butyl acetate
x

3
3

x
x

x
1

x
1

Butyl alcohol
3

2
1

1
1

x
1

1
1

Butyl am
ine

x
2

x
x

1
x

1
Butyl benzoate 

x
1

1
x

1
Butyl carbitol

2
1

1
3

1
Butyl ether

3
3

1
1

1
2

1
Butyl glycol

3
2

1
x

1
1

x
1

Butyl oleate
x

1
1

3
1

Butyl stearate
1

1
1

1
x

1
x

1
Butylene,liquid

3
1

1
x

1
x

1
Butyraldehyde

3
3

x
1

1
x

1
Butyric acid,aqueous

1)
x

2
2-3

3
1

x
1

x
1

C
alcinated soda:see Sodium

 carbonate
C

alcium
 oxide =

 calcinated lim
e

1
2

1
1

1
1

1
1

1
C

alcium
 sulphide

1
2

1
1

1
1

1
C

alcium
 acetate

2
x

1
1

3
1

C
alcium

 bisulphite
3

2
1

1
1

1
1

1
1

C
alcium

 bisulphite,aqueous
1

1
1

1
1

1
1

1
1

C
alcium

 carbonate
1

1
1

1
1

1
1

1
C

alcium
 chloride,aqueous

1
1

1
1

1
1

1
1

1
C

alcium
 hydroxide,

aqueous (slaked lim
e)

3
2

1
1

1
1

1
1

1
C

alcium
 hypochlorite,aqueous

x
3

2
1

1
1

1
3

1
C

alcium
 nitrate

1
2

1
1

1
1

1
1

1
C

alcium
 sulphate (gypsum

),aqueous
1

1
1

1
1

1
1

C
arbitol:see D

iethyl glycol
m

onoethyl ether
C

arbolic acid:see Phenol
C

arbolineum
,aqueous

x
x

1
1

3
1

1
1

1
C

arbon bisulphide:
see Bisulphide of carbon
C

arbon dioxide,gaseous,
as w

ell as w
et and dry

1
1

1
1

1
1

1
1

1
C

arbon dioxide,solid (dry ice -80 °C
)

but elastom
ers and plastom

ers
becom

e stiff to brittle
C

arbon m
onoxide

1
1

2
1

1
1

1
2

1
C

arbon tetrachloride
(tetrachlorom

ethane)
3

x
x

1
x

x
1

x
1

C
arbonic acid:see C

arbon dioxide
C

astor oil 1)
1

1
1

1
2-3

1
2

1
C

austic potash:
see Potassium

 hydroxide
C

austic soda:see Sodium
 hydroxide

C
ellulose acetate

1
1

1
1

1
1

C
ellulube hydraulic oil:see phosphate

ester based hydraulic oil
C

hile saltpeter:see Sodium
 nitrate

C
hloric acid,aqueous

1
x

1
1

1
1

1
C

hloric acid gas
2

1
1-2

1
1

1
1

2
1

C
hlorinated hydrocarbons:

see individual designations,
A

pplicable in general
x

x
x

2
x

x
1

x
1

C
hlorinated lim

e:
see C

alcium
 hypochlorite

C
hlorinated w

ater 3%
3

2
3

2
1

2
1

x
1

C
hlorine dioxide

x
3

1
1

x
1

1
1

C
hlorine,dry

x
x

2
1

x
x

1
x

1
C

hlorine,m
oist

x
x

2
1

x
x

1
x

1

200
200

C
hem

ical R
esistance*

H
o

se w
all  resp.

co
ating m

aterial

1 =
 excellent resistance

2 =
 good resistance

3 =
 m

ediocre resistance
x

=
 not resistant

polyurethane

silicone

hypalon

viton
Vinyl/PVC

polyethylene

PTFE

Kapton

neoprene

C
hem

ical R
esistance*

H
o

se w
all  resp.

co
ating m

aterial

1 =
 excellent resistance

2 =
 good resistance

3 =
 m

ediocre resistance
x

=
 not resistant



polyurethane

silicone

hypalon

viton
Vinyl/PVC

polyethylene

PTFE

Kapton

neoprene

M
edium

M
edium

C
hem

ical R
esistance*

H
o

se w
all  resp.

co
ating m

aterial

1 =
 excellent resistance

2 =
 good resistance

3 =
 m

ediocre resistance
x

=
 not resistant

polyurethane

silicone

hypalon

viton
Vinyl/PVC

polyethylene

PTFE

Kapton

neoprene

C
hem

ical R
esistance*

H
o

se w
all  resp.

co
ating m

aterial

1 =
 excellent resistance

2 =
 good resistance

3 =
 m

ediocre resistance
x

=
 not resistant

15.1   R
E

S
IS

T
A

N
C

E
 T

A
B

L
E

C
hloroacetic acid:

see M
onochloracetic acid

C
hlorobenzene:

see M
onochlorobenzene

C
hlorobiphenyl (C

lophene)
x

2
x

1
x

1
1

x
1

C
hlorobrom

om
ethane

3
x

x
1

x
x

1
x

1
C

hlorocalcium
:see C

alcium
 chloride

C
hloroethyl:see Ethyl chloride

C
hloroform

 (trichlorom
ethane)

x
x

x
1

x
x

1
x

1
C

hlorom
ethyl:see M

ethyl chloride
C

hloroprene
1

1
x

1
C

hlorosulphonic acid
x

x
x

x
x

x
1

x
1

C
hlorothene:see Trichloro-ethane

C
hrom

ic acid 10%
3

3
2

1
1

1
1

3
1

C
hrom

ic acid 25%
x

x
2

1
2

1
1

x
1

C
hrom

ic acid 50%
x

x
2

1
x

3
1

2
1

C
hrom

ium
 trioxide:see C

hrom
ic acid

C
itric acid

1)
1

1
1

1
1

1
1

1
1

C
itric acid,aqueous

1
1

1
1

1
1

1
1

1
C

lophene:see C
hlorobiphenyl

C
oal tar (see also hot tar)

x
1

x
1

2
2

1
x

1
C

oconut grease and oil
1

1
2

1
1

x
1

3
1

C
om

pressed air:see A
ir,oil saturated

C
opper chloride,aqueous

1
1

1
1

1
1

1
1

1
C

opper cyanide 
2

1
1

1
1

1
1

1
C

opper nitrate,aqueous 
3

1
1

1
3

1
1

1
1

C
opper sulphate,aqueous (blue vitriol)

1
1

1
1

2-3
1

1
1

1
C

orn oil
1

1
2

1
2

x
1

3
1

C
ottonseed oil 1)

1
1-2

1-2
1

1
1

1
2

1
C

reosote 
2

2
2-3

1
2-3

x
1

3
1

C
resol:see C

resylic acid
C

resylic acid
x

2
3

1
x

x
1

3
1

C
rude petroleum

,strongly arom
atic

2
x

2
1

3
3

1
3

1
C

upric hydroxide:see M
ountain blue

C
yankali:see potassium

 cyanide
C

yclohexane (hexahydrobenzene) 
2

x
x

1
1

1
1

x
1

C
yclohexanol

x
2

1
1

x
1

1
2

1
C

yclohexanon 
x

2
x

x
x

1
1

x
1

D
ecalin (decahydronaphthalene)

1
x

x
1

1
1

1
x

1
D

etergent,synthetic,20 °C
 

1
1

1
1

1
1

1
1

1
D

eveloper liquids (in general)
2

1
1

1
1

1
1

D
extrose:see G

lucose
D

iacetone alcohol
2

1
3

x
1

3
1

D
ibenzyl ether

x
2

x
1

x
1

3
1

D
ibutyl phthalate 

3
2

3-x
2

3
3

1
x

1
D

ibutyl sebacate
x

1
x

2
3

1
1

x
1

D
ibutylam

ine
3

x
x

1
x

1
D

ichloro-isopropyl ether
2

x
x

3
1

x
1

D
ichlorobenzene

x
x

x
1

x
3

1
x

1
D

ichloroethylene
x

x
x

2
x

x
1

x
1

D
ichlorom

ethane
x

x
x

2
x

x
1

x
1

D
iesel oil

2
3

3
1

3
2

1
x

1
D

iethanolam
ine

1
1

1
D

iethyl ether:see Ether
D

iethyl sebacate
2

x
2

1
x

1
D

iethylam
ine

3
2

3
x

3
1

x
1

D
iethylbenzene

x
x

x
1

1
x

1
D

iethylene glycol
3

2
1

1
1

1
1

1
1

D
iethylene glycol m

onoethyl ether
(carbitol)

x
2

2
2

1
3

1
D

iglycol:see D
iethylene glycol

D
im

ethyl ether
2

3
3

x
2

1
x

1
D

im
ethyl form

am
ide

3
2

3
x

1
1

x
1

D
im

ethyl phthalate
x

2
1

x
1

D
im

ethylam
ine

x
x

x
3

1
x

1
D

im
ethylaniline

x
2

3
1

1
x

1
D

ioctyl phthalate
2

3
x

1-2
3

3
1

x
1

D
ioctyl sebacate

2
3

x
2

1
x

1
D

ioxane
x

x
x

x
x

1
1

x
1

D
ipropylene glycol

2
1

1
1

1
1

D
istilled oils

1)
2

x
3

1
x

x
1

x
1

D
isulphide of carbon

2
x

x
1

2
x

1
x

1
D

odecyl alcohol
1

1
1

1
D

rilling oil:
determ

ine chem
ical com

position
Eau de Javelle:
see Potassium

 hypochlorite
Epichlorohydrin,liquid

x
x

x
x

1
1

x
1

Epsom
 salt,see M

agnesium
 sulphate

Esters:see individual designations,
A

pplicable in general
x

x
x

x
x

1-2
1

x
1

Ethanolam
ine

x
3

2
2

1
1

3
1

Ethane (gas) 
1

3
3

1
1

1
1

2
1

Ethanol:see Ethyl alcohol
Ether (ethyl ether,diethyl ether)

1
x

3
x

3
x

1
1

Ethyl acetate 
x

2
x

x
x

2
1

x
1

Ethyl acrylate
2

1
x

x
1

x
1

Ethyl alcohol (denatured =
 spirits)

2
1

1
1

1
1

1
1

1
Ethyl benzene

x
x

x
2

x
x

1
x

1

Ethyl brom
ide

2
x

x
1

x
2

1
x

1
Ethyl chloride

x
x

x
2

3
x

1
3

1
Ethyl dichloride

x
x

x
1

x
x

1
1

Ethyl ether:see Ether
Ethyl glycol

x
x

1
1

1
Ethyl glycol acetate

x
x

1
1

1
Ethyl m

ercaptan
x

3
2

x
1

x
1

Ethylene diam
ine

x
3

2
2

x
1

1
2

1
Ethylene (gas) (ethene)

1
2

x
1

1
1

1
1

Ethylene glycol
2

1
1

1
1

1
1

1
1

Ethylene oxide
x

3-x
x

x
x

x
x

1
x

Ethylene oxide,liquid
x

x
x

x
x

x
1

x
1

Fatty acids in general
1

3
3

1
1

3
1

3
1

Ferm
ented fruit juice

1)
1

1
1

1
1

1
1

1
1

Ferric chloride,aqueous
3

1
1

1
1

1
1

1
1

Fluohydric acid:see H
ydrofluoric acid

Fluoride of boron acid 65%
x

x
2

1
1

1
3

1
Fluorine,liquid

2
x

1
x

1
Fluorobenzene

x
x

1
1

x
1

Form
aldehyde

2
1

1-2
1

2
1

1
2

1
Form

aline (30-40%
 aqueous

form
aldehyde solution

w
ith 8-12%

 m
ethyl alcohol additive)

2
2

2
1

1
1

1
2

1
Form

ic acid
x

2
1

3
3

2
1

2
1

Freons and frigenes:
ask for detailed user advisory
Fruit juices

1)
1

1
1

1
1

1
1

1
1

Fruit pulp
1)

1
1

1
1

1
1

1
1

1
Fum

ing sulphuric acid:see O
leum

Furfural alcohol (furfurol)
x

2
2-3

3
1

x
1

3
1

G
allic acid

3
1

2
1

1
1

1
3

1
G

asoline,aviation
1-2

x
2

1
3

x
1

2
1

G
asoline,high arom

atic
2-3

x
x

1
3

x
1

1
1

G
asoline,low

 arom
atic

2
x

x
1

3
x

1
1

1
G

elatins,aqueous
1

1
1

1
1

1
1

1
1

G
lacial acetic acid:

acetic acid concentrate
G

lauber’s salt:see Sodium
 sulphate

G
lucose

1)
1

1
1

1
1

1
1

1
1

G
lue,anim

al
2

1
1

1
1

1
1

1
1

G
lycerine

1
1

1
3

1
1

1
1

1
G

lycerol:see Ethylene glycol pure
G

lycols:determ
ine exact designation,

A
pplicable in general

2
1

1
1

1
1

1
1

1
G

rape juice:unferm
ented

1)
1

1
1

1
1

1
1

1
1

G
reases:see O

ils and greases
G

ypsum
:see C

alcium
 sulphate

H
eating oil

2
3

3
1

3
3

1
x

1
H

eavy gasoline (w
hite spirit,

m
ineral turpentine):see G

asoline
H

elium
1

1
1

1
1

1
1

2
1

H
eptane

2
x

2
1

1
1

1
3

1
H

exahydrobenzene:see C
yclohexane

H
exaldehyde

3
3

1
1

2
1

H
exaline:see C

yclohexanol
H

exane
2

x
1

1
1

1
1

1
1

H
exanol =

 hexyl alcohol 
x

3
1

1
3

1
1

2
1

H
ot air:see A

ir
H

ot bitum
en to °C

x
x

x
180

x
x

200
x

H
ot tar to °C

x
x

x
180

x
x

200
x

H
ydraulic oils and liquids

-m
ineral oil based

1
3

2
1

3
3

1
2

1
-glycol based

1-2
2

-phosphate ester based
x

2-3
x

1
x

x
1

x
1

H
ydrazine

x
x

2
x

1
1

1
3

1
H

ydrazine hydrate,aqueous
x

3
1

1
1

1
1

2
1

H
ydrobrom

ic acid
3

2
1

1
x

1
1

1
1

H
ydrochloric acid 15%

2
1

1-2
1

1
1

1
3

1
H

ydrochloric acid 38%
 (conc.)

x
3

1-2
1

2
1

1
3

1
H

ydrocyanic acid:see Prussic acid
H

ydrofluoric acid 10%
2

1
1

1-2
1

2
1

2
1

H
ydrofluoric acid 30%

2
1

1-2
1-2

x
2

1
2

1
H

ydrofluoric acid 75%
3

1-2
1-2

1-2
x

x
1

2
1

H
ydrofluosilic acid,aqueous

x
x

2
x

1
1

1
1

H
ydrogen cyanide:see Prussic acid

H
ydrogen (gas) 

1
3

1
1

1
1

1
1

1
H

ydrogen peroxide 10%
2

1
1

1-2
1

2
1

x
1

H
ydrogen peroxide 30%

2
1

1-2
1

x
1

1
2

1
H

ydrogen sulphide,dry
3

1
1-2

1
x

1
1

3
1

H
ydrogen sulphide,m

oist
3-x

1
1

1
3

1
1

3
1

Iodine tincture
(5-10%

 alcohol iodine solution)
x

x
2

1
x

3
1

3
1

Iron sulphate,iron vitriol,aqueous
2

1
1

1
1

1
1

1
1

Isobutanol =
 isobutyl alcohol

x
1

1
1

1
1

1
1

1
Isooctane

2
1

2
1

1
x

1
3

1
Iso octanol =

 iso octyl alcohol
3

2
2

1
1

1
1

3
1

Isophoron
x

x
x

x
1

x
1

Isopropanol =
 isopropyl alcohol

3
1

1
1

3
1

1
2

1
Isopropyl acetate

3
2

x
x

2
1

x
1

200
200



polyurethane

silicone

hypalon

viton
Vinyl/PVC

polyethylene

PTFE

Kapton

neoprene

M
edium

M
edium

C
hem

ical R
esistance*

H
o

se w
all  resp.

co
ating m

aterial

1 =
 excellent resistance

2 =
 good resistance

3 =
 m

ediocre resistance
x

=
 not resistant

polyurethane

silicone

hypalon

viton
Vinyl/PVC

polyethylene

PTFE

Kapton

neoprene

C
hem

ical R
esistance*

H
o

se w
all  resp.

co
ating m

aterial

1 =
 excellent resistance

2 =
 good resistance

3 =
 m

ediocre resistance
x

=
 not resistant

Isopropyl benzene
3-x

x
x

1
1

x
1

Isopropyl chloride 
1

1
1

Isopropyl ether 
1

3
3

3
3

1
x

1
Javelle lye:see Potassium

 hypochlorite
Jet fuel D

P1-IPS
x

1
1

x
1

2
1

Kerosene
2

3
2-3

1
1

x
1

1
1

Ketones:see individual designations,
A

pplicable in general
x

2
x

x
x

x
1

x
1

Lacquer:com
position m

ust
alw

ays be determ
ined

Lactic acid
1)

2
3

3
1

3
2

1
x

1
Lanolin

1
3

3
1

2
2

1
3

1
Lard:see O

ils and greases,anim
al

Laughing gas:see N
itrous oxide

Lauryl alcohol:see D
odecyl alcohol

Lead acetate,aqueous
1

1
1

1
1

1
Lead arsenate,aqueous

1
1

1
1

1
1

1
Lead nitrate

2
1

1
1

1
Lead sulphate

1
1

1
1

1
1

1
Light gasoline:see G

asoline
Lighting gas:see Tow

n gas
Lignite tar oil:See coal tar
Lim

e,burned:see C
alcium

 oxide
Lim

e,slaked:see C
alcium

 hydroxide
Lim

estone:see C
alcium

 carbonate
Linseed oil 1)

2
1

1-2
1

3
x

1
2

1
Liquid paraffin

2
2

3
1

1
3

1
x

1
Liquiefied petroleum

 gas (LPG
):

see relevant chem
ical idenfication

of the gas
Liver train (oil)

1)
1

2
2

1
x

1
1

3
1

LPG
:see relevant chem

ical
designation of gas
Lubricants and greases:see O

ils
Lyes:see exact designations,
A

pplicable in general
2

2
1

2
1

1-2
1

1
1

M
achine oils:see O

ils,m
ineral

M
agnesium

 chloride,aqueous
1

1
1-2

1
1

1
1

2
1

M
agnesium

 hydroxide
1

1
1

1
1

1
M

agnesium
 silicate (talc)

1
1

1
1

1
1

1
1

1
M

agnesium
 sulphate

1
1

1
1

1
1

1
1

1
M

agnesium
 sulphite,aqueous

1
1

1
1

1
1

1
1

1
M

aleic acid,aqueous
x

x
1

1
1

1
x

1
M

alic acid,aqueous
3

1
1

1
1

1
1

1
1

M
anure

1
1

1
1

1
1

1
1

1
M

argarine greases and oils
1)

1
3

1-2
1

2
2-3

1
2

1
M

ash
1)

(Potato)
1

1
1

1
1

1
1

1
1

M
EK:see M

ethyl ethyl ketone
M

ercury
1

1
1

1
3

1
1

2
1

M
ercury chloride (sublim

ate)
1

1
1-2

1
3

1
1

2
1

M
ercury nitrate

1
1

1
1

1
1

M
esityl oxide

x
x

x
1

x
1

M
ethane (gas)

3
3

3
1

1
1

1
x

1
M

ethanol:see m
ethyl alcohol

M
ethyl isobutyl ketone

x
3

x
x

1
1

x
1

M
ethyl acetate

x
x

x
x

x
1

1
x

1
M

ethyl alcohol
3

1
1

1-2
1

1
1

1
1

M
ethyl chloride

x
x

x
3

3
x

1
x

1
M

ethyl ethyl ketone (M
EK)

x
x

x
x

3
1

1
3

1
M

ethyl glycol (m
ethylcellosolve)

2
x

x
1

1
3

1
M

ethyl glycol acetate
x

x
x

1
x

1
M

ethyl phthalate:see D
im

ethyl phthalate
M

ethylam
ine,aqueous

1
1

3
1

1
2

1
M

ethylated spirit:
see Ethyl alcohol,denatured
M

ethylene chloride:
see D

ichlorom
ethane

M
ilk of lim

e (lim
e w

ater):
see C

alcium
 hydroxide,aqueous

M
ilk

1)
2

1
x

1
1

1
1

x
1

M
ineral oils:see O

ils,m
ineral

M
ixed acid I

(sulphuric acid/nitric acid/w
ater)

x
x

x
x

x
x

1
x

1
M

ixed acid II:
(sulphuric acid/phosphoric acid/w

ater)
1

1
1

3
1

2
1

M
olasses

1)
1

1
1

1
1

1
1

1
1

M
onochloracetic acid

x
x

2
x

x
x

1
3

1
M

onochlorobenzene
3

3
x

2
x

x
1

x
1

M
onochlorom

ethane:see m
ethyl chloride

M
onostyrol:see Styrol,m

onom
er

M
otor oil:see O

ils and greases,
clarify m

ineral additives
M

ountain blue (cupric hydroxide)
1

1
1

1
1

M
ust,ferm

ented:
see Ferm

ented fruit juice
M

ust,unferm
ented

1)
1

1
1

1
1

1
1

1
1

M
yristyl alcohol =

 m
yristic alcohol

1
1

1
3

1
2

1
N

aphtha
2

2
3

1
3

x
1

3
1

N
aphthalene:see Liquid paraffin 

N
atron,also double carbonated N

:
see sodium

 bicarbonate
N

atural gas,dry
1

x
1

1
1

1
1

1
1

N
atural gas,w

et
1-2

x
1

1
1

2
1

1
1

N
ickel sulphate,aqueous

2
1

1
1

1
1

1
1

1
N

itrating acid (m
ixture of nitric acid

and conc.sulphuric acid,
see latter)
N

itric acid 10%
x

3
1-2

1-2
1

1
1

3
1

N
itric acid 25%

x
x

1-2
1-2

1
1

1
2

1
N

itric acid 40%
x

x
1-2

1-2
2

x
1

x
1

N
itric acid 60%

x
x

1-2
1-2

3
x

1
2

1
N

itrobenzene
x

x
x

2
x

x
1

x
1

N
itrogen

1
1

1
1

1
1

1
1

1
N

itroluol
x

3
x

1
1

x
1

N
itropropane

x
x

x
x

1
x

1
N

itrous oxide (laughing gas)
1

1
1

1
1

1
1

1
1

N
onyl alcohol (nonanol)

x
2

2
x

1
1

3
1

O
ctane

1
x

x
1

1
1

x
1

O
ctanol =

 octyl alcohol
x

2
1

1
x

1
1

1
1

O
ils and greases

-m
ineral,w

ithout additives,at 20 °C
1

2-3
2-3

1
2

2
1

x
1

-m
ineral,w

ithout additives,to °C
60

x
150

200
x

30
200

-A
STM

 oil no 1 20 °C
1

2
1

1
2

2
1

1
1

-A
STM

 oil no 2 20 °C
2

3
2

1
1

3
1

1
1

-A
STM

 oil no 3 20 °C
2

3
2

2
2

3
1

1
1

-anim
al 1)

1
3

1-2
1

2
2-3

1
3

1
-vegetable

1)
1

3
1-2

1
2

2-3
1

2
1

-transform
er oil (pyranol)

2
2

x
1

3
3

1
x

1
-silicon-based

1
x

1
1

1
1

1
1

1
-diesel oil

2
3

3
1

3
2

1
x

1
-heating oil

2
3

3
1

3
2

1
x

1
-hydraulic oils
-m

ineral-based
2

3
1-2

1
3

3
1

3
1

-glycol-based (polyalkyl glycols)
1-2

2
2

3
1

1
2

1
-phosphate ester-based

x
2-3

x
1

x
x

1
x

1
O

leic acid
1

x
x

2
1

2
1

x
1

O
lein:see O

leic acid
O

leum
 (fum

ing sulphuric acid)
x

x
x

1
x

x
1

x
1

O
leum

 vapours
x

x
3

3
3

x
1

x
1

O
live oil 1)

1
2

1-2
1

1
1

1
2

1
O

xalic acid,aqueous
x

1
2

1
2

1
1

2
1

O
xygen,pure to °C

80
175

120
200

70
70

200
O

zone
1

1
1

1
1

x
1

2
1

Palm
 oil 1)

2
1

3
1

3
x

1
3

1
Palm

itic acid
1

1
1-2

2
x

1
1

3
1

Paraffin 
2

3
2-3

1
1

x
1

x
1

Paraform
aldehyde

1
1

2
1

1
2

1
Pentachlorophenol

x
3

1
1

Pentane
x

x
1

x
1

1
Perborate:see Sodium

 borate
Perchloric acid,aqueous

x
x

1
1

1
1

1
3

1
Perchloroethylene

x
2

x
1

x
x

1
x

1
Perhydrol:see O

xygen superoxide
Perm

anganate:
see Potassium

 perm
anganate

Petroleum
 (see also O

ils,m
ineral)

1
2

3
1

x
2-3

1
x

1
Petroleum

 ether:see G
asoline

Phenol (carbolic acid),aqueous
x

2
3

1
x

x
1

3
1

Phosphoric acid 50%
2

2
1

1
1

1
1

1
1

Phosphoric acid 85%
x

3
1-2

1
1

1
1

3
1

Phosphoric alum
ina:

see A
lum

inium
 phosphate

Phosphorus oxychloride
1

1
x

3
1

1
1

Phthalic acid anhydride,
aqueous (phthalic acid)

1
x

1
1

1
1

1
Picric acid

x
1

2
1-2

1
1

1
3

1
Polychlorinated diphenyls (pyranol):
see O

ils,transform
er oils

Potash:see Potassium
 carbonate

Potassium
 acetate,aqueous

x
x

x
x

1
1

1
x

1
Potassium

 alum
inium

 sulphate (alum
)

1
2

1
1

1
1

1
1

3
Potassium

 borate,aqueous
1

1
1

1
1

1
1

1
3

Potassium
 brom

ide,aqueous
1

1
1

1
1

1
1

1
3

Potassium
 bicarbonate

2
1

1
1

1
1

1
1

3
Potassium

 bichrom
ate:

see Potassium
 dichrom

ate
Potassium

 carbonate (potash)
3

1
1

1
1

1
1

1
3

Potassium
 chlorate,aqueous

2
2

1
1

1
1

1
1

3
Potassium

 chloride
1

1
1

1
1

1
1

1
3

Potassium
 cyanide

3
1

1
2

x
1

1
1

3
Potassium

 dichrom
ate

2
1

1-2
1

1
1

1
2

3
Potassium

 hydroxide
(caustic potash,caustic potash lye)

1
3

1-2
1

1
1

1
1

3
Potassium

 hypochlorite (eau de Javelle) 
x

2
x

1
1

3
1

x
3

Potassium
 iodide,aqueous

1
1

3
1

1
1

2
Potassium

 lye:see Potassium
 hyroxide

Potassium
 nitrate,aqueous

1
1

1
1

1
1

1
1

3
Potassium

 perm
anganate 10%

,aqueous
1

1
1

1
1

1
1

3
2

200

200
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polyurethane

silicone

hypalon

viton
Vinyl/PVC

polyethylene

PTFE

Kapton

neoprene

M
edium

M
edium

C
hem

ical R
esistance*

H
o

se w
all  resp.

co
ating m

aterial

1 =
 excellent resistance

2 =
 good resistance

3 =
 m

ediocre resistance
x

=
 not resistant

polyurethane

silicone

hypalon

viton
Vinyl/PVC

polyethylene

PTFE

Kapton

neoprene

C
hem

ical R
esistance*

H
o

se w
all  resp.

co
ating m

aterial

1 =
 excellent resistance

2 =
 good resistance

3 =
 m

ediocre resistance
x

=
 not resistant

Potassium
 phosphate (m

ono and dibasic) 
1

x
1

1
1

1
1

3
Potassium

 sulphate
1

1
1

1
1

1
1

1
3

Potassium
 sulphite

1
1

1
1

1
1

1
1

3
Propane gas

1
x

2-3
1

1
2

1
1

1
Propane,liquid 

1
3

3
1

1
x

1
1

1
Propanol:see Propyl alcohol
Proprionic acid

3
1

1
1

1
x

1
Propyl acetate 

x
x

2
1

x
1

Propyl alcohol
3

2
2

1
3

1
1

3
1

Propylam
ine

x
x

x
x

1
x

1
Propylene 

x
x

x
1

1
x

1
Propylene dichloride

x
x

1
1

Propylene glycol
1

1
1

3
1

1
2

1
Propylene oxide

x
x

x
x

1
x

1
Prussic acid 20%

2
2

2
2

1
1

1
3

1
Prussic acid,98%

 (conc.)
2

2
2

2
1

1
1

3
1

Pydrual:see H
ydraulic liquids

based on phosphate esters
Pyranol:see O

ils,transform
er

Pyridine
x

x
3

3
x

1
1

x
1

Q
uick lim

e:see C
alcium

 hydroxide
Radioactive radiation,
A

pplicable in general
3

x
x

x
x

3
x

x
x

Rapeseed oil 1)
2

x
2

1
1

3
1

Raw
 sugar sap

1)
3

1
1

1
1

1
1

2
1

Salicylic acid,aqueous
1

1
1

1
2

1
Salm

iac:see A
m

m
onium

 chloride
Salt:if table salt see Sodium

 chloride
Saltpetre:see Potassium

 nitrate
Saltw

ater:
see Brine or see W

ater,Seaw
ater

Sangajol =
 turpentine oil substitute:

see G
asoline

Seaw
ater:see W

ater
Silicic acid:see Silicon dioxide
Silicon dioxide (silicic acid)

1
1

1
1

1
1

1
1

1
Silicon oils and greases

1
2

1
1

x
1

1
1

1
Skydrol:see H

ydraulic liquids
based on phosphate esters
Soap solution

2
1

1
1

1
1

1
1

1
Soda,calcinated:
see Sodium

 carbonate,anhydrous
Soda,crystallised:see Sodium

 carbonate
Soda lye:see sodium

 hydroxide
Sodium

 acetate,aqueous
3

1
1

1
1

1
1

1
1

Sodium
 bicarbonate,aqueous

2
1

1
1

1
1

1
1

2
Sodium

 bisulphate
x

1
1

1
1

1
1

1
2

Sodium
 bisulphite,aqueous

x
1

1
1

1
1

1
1

2
Sodium

 borate (borax)
1

2
2

1
1

1
1

1
2

Sodium
 carbonate

x
1

1
1

1
1

1
1

2
Sodium

 chlorate,aqueous
2

1
1

1
1

1
1

1
3

Sodium
 chloride (table salt)

2
1

1
1

1
1

1
1

3
Sodium

 cyanide 
3

1
1

1
1

1
1

1
3

Sodium
 dichrom

ate
3

2
1

1
1

1
1

3
Sodium

 fluoride
2

2
1

1
1

1
1

3
Sodium

 fluoralum
inate 10%

 
2-3

2
1

1
1

1
1

3
Sodium

 hydroxide (sod lye) 25%
,20 °C

2
2

1
3

1
1

1
1

2
Sodium

 hydroxide (sod lye) 25%
,100 °C

x
x

3
x

x
x

1
x

3
Sodium

 hypochlorite 10%
2

1
1

1
1

1
1

1
1

Sodium
 hypochlorite 30%

3
3

1
2-3

1
2

1
1

1
Sodium

 m
etaphosphate

1
1

1
1

1
1

1
1

Sodium
 nitrate

1
1

1
1

1
1

1
1

1
Sodium

 nitrite
1

1
1

1
1

1
1

1
1

Sodium
 perborate

1
1

1
2

1
1

1
1

Sodium
 peroxide 

3
x

2
2

1
3

1
Sodium

 phosphate
(see also Trisodium

 phosphate)
2

1
1

1
1

1
1

1
1

Sodium
 silicate,aqueous 

3
1

1
1

1
1

1
1

1
Sodium

 sulphate,aqueous
1

1
1

1
1

1
1

1
1

Sodium
 sulphide,aqueous

1
x

1
1

1
1

1
Sodium

 sulphide,aqueous
1

1
1

1
1

1
1

1
1

Sodium
 thiosulphate (antichlorine)

2
1

1
1

1
1

1
1

1
Soluble sodium

:see sodium
 silicate

Solutions:see specific designations
Soyabean oil 1)

2
1

2
1

1
x

1
3

1
Spindle oil:see O

ils,m
ineral

Spirit:see ethyl alcohol,denatured
Starch,aqueous

1)
1

1
1

1
1

1
1

2
1

Starch syrup
1)

1
1

1
1

1
1

1
1

1
Steam

 to °C
x

120
100

150
x

x
200

Stearin (stearic acid)
1

1
2-3

1
1

x
1

x
1

Styrene,m
onom

er
3

x
x

2
x

x
1

x
1

Sublim
ate:see M

ercury chloride
Sugar,aqueous

1)

(see also Raw
 sugar juice)

1
1

1
1

1
1

1
1

1
Sulphur,m

olten,90 °C
2

1
1

1
x

x
1

2
1

Sulphur dioxide:see Sulphurous acid
Sulphur trioxide

2
3

2-3
1

1
1

1
x

1
Sulphuric acid,10%

2
2

1
1

1
1

1
1

1

Sulphuric acid,30%
2

x
1

1
1

1
1

1
1

Sulphuric acid,50%
2

x
1

1
1

1
1

1
1

Sulphuric acid,75%
x

x
1-2

1
3

3
1

x
1

Sulphuric acid,90%
x

x
2

1
x

x
1

3
1

Sulphuric acid,conc.
(oleum

,fum
ing sulphuric acid)

x
x

x
1

x
x

1
x

1
Sulphuric ether:see Ether
Sulphurous acid 75%

,m
oist

x
3

2-3
2

x
3

1
3

1
Sulphurous acid 10%

,m
oist

1
2

1-2
1

x
1

1
3

1
Table salt:see Sodium

 chloride
Talc:see M

agnesium
 silicate

Tallow
 

1
1

1
1

1
1

1
1

1
Tannic acid (tannin)

3
2

1-2
1-2

1
1

1
2

1
Tannin:see Tannic acid
Tar (see also hot tar)

x
2

x
1

2
2

1
x

1
Test benzene =

 w
hite spirit:see G

asoline
Tetrachloroethylene (perchloroethylene)

2
x

x
1

x
x

1
x

1
Tetrahydrofurane 

x
x

x
3

1
x

1
Tetraline =

 tetrahydronaphthalene
x

x
1

1
3

1
x

1
Thinner for paint and lacquer:
determ

ine com
position

Tin chloride,aqueous
1

2
1

1
1

1
1

1
1

Toluol
x

x
x

1
x

x
1

x
1

Tow
n gas,lam

p gas
(for natural gas,see latter)

3
3

3
1

1
1

1
x

1
Train:see Liver train
Transform

er oil:see O
ils

Tributyl phosphate
x

x
x

x
1

1
x

1
Trichloroethane (chloroethane)

x
x

x
1

x
1

x
1

Trichloroethylene
x

x
x

1-2
x

x
1

x
1

Trichlorom
ethane:see C

hloroform
Tricresyl phosphate

x
1

x
2

x
3

1
x

1
Triethanolam

ine 
x

1
3

1
x

1
1

x
1

Triethylam
ine

1
1

1
Trioctyl phosphate 

3
x

x
x

1
1

x
1

Trisodium
 phosphate

3
1

1
1

1
1

1
1

Turpentine (oil)
x

x
x

1
3

3
1

2
1

Turpentine substitute:see G
asoline

U
rine

1
1

1
1

1
1

1
1

1
Vaseline:see O

ils and greases,m
inerals

Vegetable oils,applicable in general
1

3
1-2

1
1

1
1

3
1

V
inegar (cooking vinegar)

1)
3

1
1

3
1

1
1

1
1

V
inyl acetate

1
1

x
1

1
1

V
inyl chloride,m

onom
er

x
x

1
x

x
1

x
1

V
itriol oil:see O

leum
V

itriol:see C
opper sulphate

W
ater

-drinking or m
ineral w

ater,
w

ithout additives
1)to °C

60
120

100
150

70
80

200
-distilled,dem

ineralised,desalinated
condensed w

ater:does not effect
polym

ers,rather polym
ers effect w

ater
-m

ineral w
ater,C

O
2

saturated
1

1
1

1
1

1
1

1
1

-aqua regia:see A
qua Regia

-seaw
ater 

2
1

1
1

1
1

1
1

1
W

eathering
1

1
1

1
1

2
1

1
1

W
hite gasoline:see G

asoline
W

ines,red and w
hite

1)1
1

1
1

1
1

1
1

2
1

W
ood oil

2
3

3
1

3
2

1
x

1
W

ool fat:see Lanoline
X

ylene
x

x
x

1-2
x

x
1

x
1

Z
inc acetate,aqueous

x
x

x
x

1
1

x
1

Z
inc chloride,aqueous

3
1

1
1-2

1
1

1
1

1
Z

inc sulphate,aqueous
3

1
1

1
1

1
1

1
1

*
at an am

bient tem
perature of 20 °C

1)for food:
dem

and  food-perm
issible quality

The inform
ation listed in the table has been collated  and com

piled on the basis of our ow
n tests,

recom
m

endations m
ade  by our m

aterial suppliers and the experience of our custom
ers.Since indi-

vidual service conditions further influence the usability of each  hose,
the inform

ation can only serve
as a guideline.If no experience of a particular situation is at hand,

w
e advise the user to carry out

prelim
inary  tests.This applies in particular w

hen m
ixed substances are to be conveyed. 200

200

15.1   R
E

S
IS

T
A

N
C

E
 T

A
B

L
E



T
ER

M
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N
D

 
C

O
N

D
IT

IO
N

S O
F SA

LE

I.
C

O
N

D
IT

IO
N

S
N

o term
s and conditions contained in any order placed w

ith FLEX
M

A
ST

ER
U

.S.A
.,IN

C
.(hereinafter “the C

om
pany”) other than those stated herein shall

be binding on the C
om

pany unless hereafter agreed in w
riting,and all orders

shall be subject to the term
s and conditions contained herein.

If the order
acknow

ledgem
ent of the C

om
pany deviates from

 the order placed,the term
s

in the C
om

pany’s acknow
ledgem

ent shall govern unless opposed by the
Purchaser w

ithin a period of one (1) w
eek.

N
o orders shall be binding on the

C
om

pany unless acknow
ledged in w

riting by an authorized officer or agent of
the C

om
pany.

II.
P

R
IC

E
S

A
ll prices quoted herein w

ill be subject to the prices in effect at tim
e of ship-

m
ent.

Prices are subject to change w
ithout notice.The C

om
pany w

ill notify the
Purchaser of any change in price before acceptance.

A
ll quotations for special

products,pricing,and/or conditions are valid for thirty (30) days unless other-
w

ise specified.
For special carton m

arkings (one end) by floors,zones,etc.,add
2%

 w
ith a m

inim
um

 of $10.00 per order.
For lengths shorter than m

axim
um

lengths show
n on price sheets,price as catalogued section plus $1.00 net per

joint in reasonable quantities.
If only one short length is ordered,it m

ust be
priced as a full 25’length.

III.
T

E
R

M
S

 O
F

 PA
Y

M
E

N
T

(a) F.O
.B.factory.

U
nless otherw

ise specified,freight allow
ed on shipm

ents of
$_______________ N

et one destination C
ontinental U

.S.A
.payable in U

.S.
Funds.

M
inim

um
 invoice charge of $100.00 N

et,N
et 30 days.1%

 10th prox.,
net thirty (30) days.
(b) A

 m
aster or blanket purchase order m

ust be issued for the total job,and
releases m

ade as required below
.

A
 blanket purchase order is not allow

ed for
stock shipm

ents.
M

inim
um

 release against any m
aster order is 500 feet.

Releases under 500 feet w
ill be invoiced according to m

aster discount schedule
and freight determ

ined accordingly.
(c) A

ll orders subject to approval of credit by the C
om

pany.

IV.
S

T
A

N
D

A
R

D
 W

A
R

R
A

N
T

Y
(a) The C

om
pany w

arrants its products,so far as the sam
e is of its ow

n m
anu-

facture,against defects in m
aterial and w

orkm
anship under norm

al use and
service for w

hich the product w
as designed for a period of ninety (90) days

from
 date of shipm

ent.The C
om

pany w
ill w

arrant com
ponents or parts not

m
anufactured by it only to the sam

e extent that respective m
anufacturers w

ar-
rant such goods,equipm

ent,and m
aterial and their com

ponents or parts.
N

otw
ithstanding anything herein to the contrary,only the m

anufacturer’s w
arranty w

ill be
provided to C

ustom
er for goods,equipm

ent,com
ponents,or parts not m

anufactured by
the C

om
pany.

A
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TH
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R
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U
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R
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H
 R
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H
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O
O
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U

N
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H
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G
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EN
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R
E H
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 EX
C
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D

ED
 U

N
LESS EX

PR
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 SET
FO

RT
H

 H
ER

EU
N

D
ER

.
(b) Products found to be defective in m

aterial or w
orkm

anship to the extent
provided in Paragraph IV

(a) w
ill be replaced or repaired,at the option of the

C
om

pany,if notice of such defect is provided w
ithin the above w

arranty period
as required below

.
If the original product is replaced,the original product m

ust
be returned to the C

om
pany.TH

E C
O

M
PA

N
Y

 SH
A

LL N
O

T BE LIA
BLE TO

C
U

STO
M

ER O
R A

N
Y

 O
TH

ER PERSO
N

S FO
R LO

SS O
R D

A
M

A
G

E D
IREC

T-
LY

 O
R IN

D
IREC

TLY
 A

RISIN
G

 O
U

T O
F TH

E U
SE O

F TH
E G

O
O

D
S,FRO

M
BREA

C
H

 O
F W

A
RRA

N
TY
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R FRO

M
 A

N
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TH

ER C
A

U
SE,TH

E EX
C

LU
SIV

E
REM

ED
Y

 O
F C

U
STO

M
ER U

N
D

ER TH
IS A

G
REEM

EN
T BEIN

G
 TH

E REPLA
C

E-
M

EN
T O

R,AT TH
E O

PTIO
N

 O
F TH

E C
O

M
PA

N
Y,REPA

IR O
F TH

E D
EFEC

-
TIV

E G
O

O
D

S.
IT IS TH

E IN
TEN

T O
F TH

E PA
RTIES TH

AT SA
ID

 REM
ED

Y
 IS

TH
E SO

LE REM
ED

Y
 A

VA
ILA

BLE TO
 C

U
STO

M
ER A

N
D

 N
O

T C
U

M
U

LATIV
E

O
F A

N
Y

 O
TH

ER REM
ED

IES PRO
V

ID
ED

 BY
 STATU

TE O
R C

O
M

M
O

N
 LA

W
.

IN
 TH

E EV
EN

T O
F A

 BREA
C

H
 O

R REPU
D

IATIO
N

 O
F TH

IS A
G

REEM
EN
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TH

E C
O

M
PA

N
Y

 O
R A

 D
EFEC

T O
R FA

ILU
RE O

F TH
E G

O
O

D
S,C

U
STO

M
ER

SH
A

LL N
O

T BE EN
TITLED

 TO
 A

N
Y

 SPEC
IA

L O
R C

O
N

SEQ
U

EN
TIA

L D
A

M
-

A
G
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C
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D
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T N

O
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 TO

 D
A

M
A

G
ES D

U
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 D
O

W
N

TIM
E O

F G
O

O
D

S,REN
TA

L C
H

A
RG
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H

ILE G
O

O
D
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N

D
/O
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U
IPM

EN
T A

RE O
U

T O
F C

O
M

M
ISSIO

N
,A

N
D

 IN
STA

LLATIO
N

 C
O

STS.
Every claim

 m
ade for defective products or for any other cause shall be

deem
ed w

aived by C
ustom

er unless m
ade in w

riting to the C
om

pany w
ithin

ten (10) days of the date the defect or other cause arose.
This w

arranty does not obligate the C
om

pany to bear the cost of labor or
transportation charges in connection w

ith the replacem
ent or repair of defec-

tive parts w
ithout w

ritten approval by an officer of the C
om

pany prior to the
tim

e repairs are m
ade.The obligation under this w

arranty m
ay be lim

ited to
the repair or replacem

ent of parts f.o.b.its factory provided that,upon inspec-

tion at such point,they shall be determ
ined by the C

om
pany to have been

defective in m
aterial or w

orkm
anship.

TH
E REV

ISIO
N

 O
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D
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C
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N
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.
(c) A

cceptance of the product from
 a com

m
on or contract carrier constitutes a

w
aiver of any claim

 against the C
om

pany for delay or dam
ages in transit.

V.
S

H
IP

M
E

N
T

(a) Shipm
ent quoted as being effective as of a particular proposal date w

ill be
confirm

ed upon receipt of order,subject to availability of m
aterials and produc-

tion space.The C
om

pany shall not be held responsible for any delay or failure
to deliver due to causes beyond the C

om
pany’s control such as labor disputes,

strikes,riots,w
ar,accident,carrier delays,fire dam

age to,or destruction in w
hole

or in part of,the equipm
ent or m

anufacturing facility;lack or inability to obtain
raw

 m
aterials,labor,fuel,parts,or supplies;or storm

,fire,flood,or any act of
G

od,or other causes beyond the C
om

pany’s control.
(b) Should significant m

anufacturing changes or additions be m
ade by the

Purchaser after production has begun,shipping com
m

itm
ents m

ay be extended
at the C

om
pany’s discretion.

(c) The place of delivery of the goods sold hereunder is the C
om

pany’s place of
business unless otherw

ise agreed in w
riting signed by both parties.

(d) In the event that Purchaser rejects any of the goods sold by this A
greem

ent,
Purchaser m

ust notify the C
om

pany of the rejection in w
riting w

ithin forty-eight
(48) hours of delivery,and Purchaser agrees not to resell or dispose of the
rejected goods in any m

anner and w
ill hold the equipm

ent w
ithout charge to

the C
om

pany until the tim
e that the C

om
pany m

ay reasonably arrange for
transportation.

Should Purchaser sell the goods,the sale shall be deem
ed an

unequivocal acceptance of the goods.
(e) Purchase should obtain prior w

ritten approval for any shipm
ent to be

returned to the C
om

pany by contacting the C
om

pany w
hich w

ill assign a
returned goods authorization num

ber.
A

ll shipm
ents m

ust be returned freight
prepaid,or the shipm

ents w
ill be refused.

Freight charges w
ill be credited to

the Purchase for any returned goods found to be nonconform
ing.

A
 m

inim
um

restocking charge of 25%
 of the sales value of the item

 returned w
ill be applied

to each returned item
,unless the product is nonconform

ing.
A

ll special prod-
ucts m

anufactured by the C
om

pany are not subject to cancellation or return.
(f) A

ll m
aterials are packed for dom

estic shipm
ents.

For special requirem
ents or

export packaging requirem
ents,the C

om
pany m

ust be contacted for additional
inform

ation and pricing.

V
I.

C
A

N
C

E
L

L
A

T
IO

N
This C

ontract cannot be canceled w
ithout the m

utual agreem
ent betw

een the
Purchaser and the C

om
pany.

If such cancellation is agreed upon,Purchaser
agrees to pay im

m
ediately all cancellation charges.

A
ny order canceled by

Purchaser after acceptance by the C
om

pany w
ill be subject to a cancellation

charge up to an am
ount equal to 25%

 of the sales value of the item
 canceled.

A
ll special products m

anufactured by the C
om

pany are not subject to cancella-
tion or return.

V
II.

T
A

X
E

S
The Purchaser shall pay to the C

om
pany,in addition to the purchase price,the

am
ount of Sales,U

se,Privilege,O
ccupation,Excise or other taxes,Federal,State,

local or foreign,w
hich the C

om
pany is required to pay in connection w

ith sale
of goods.This obligation is in addition to any such taxes w

hich the Purchaser is
required to pay in connection w

ith the sale of goods to Purchaser.
Prices quot-

ed to Purchaser are exclusive of all such taxes.

V
III.

E
X

C
L

U
S

IV
E

 R
E

M
E

D
IE

S
 O

F
 P

U
R

C
H

A
S

E
R

The exclusive rem
edies of Purchaser are (1) the return of any nonconform

ing
goods to the C

om
pany and the reim

bursem
ent of the purchase price from

 the
C

om
pany or (2) the repair and replacem

ent of nonconform
ing goods or parts,

at the C
om

pany’s option.
Said rem

edies are the sole rem
edies available to the

Purchaser and are not cum
ulative of any other rem

edies provided by law
.

U
nder no circum

stances shall the C
om

pany be liable for incidental or conse-
quential dam

ages.

IX
.

P
R

O
D

U
C

T
 R

E
Q

U
IR

E
M

E
N

T
S

Product data listed represents current inform
ation available and is subject to

change w
ithout notice.Technical data concerning dim

ension,w
eights,and per-

form
ance figures along w

ith illustrations,and draw
ings are only authoritative

w
ithin the context of usual technical tolerances unless expressly confirm

ed in
w

riting.The C
om

pany reserves the right to introduce technical alterations at
any tim

e w
ith no obligation to expressly point out any changes.

A
ny particular

product requirem
ent of Purchaser should be com

m
unicated to the C

om
pany in

w
riting and m

ust be acknow
ledged in w

riting by the C
om

pany in order to bind-
ing on the C

om
pany.

X
.

P
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 P
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A
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C
E

 A
N
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R
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D
IC

T
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N
The C

om
pany perform

s all of its duties under its contracts in the State of Texas,
and all paym

ents are due and payable in H
ouston,H

arris C
ounty,Texas.


