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General information:
This catalogue is based on the latest in development and pro-
duction. Diverging information in older documents no longer 
applies. We reserve the right to make modifications in  the  
interests  of  continuous  development  of  our products. Re-
prints and extracts shall only be permitted with  our  approval.  
Particular  care  was  taken  when compiling this catalolgue 
to ensure clarity of layout and above all for suitalility for the 
needs of the designer.

Standard designs:
The  axial  shaft  seals  shown  and  described  in  this cata-
logue  are  made  of  Perbunan®  in  their  standard version 
and are held in stock. Viton® fluoroelastomers seals are made 
to order, so that short delays might occur before delivery.

Special designs:
In addition to standard design, we produce – regardless of the 
quantity – special sizes of up to 540 mm diameter as well as 
tailor – made ones.

Warranty:
All the information contained in this catalogue is the result 
of years of experience in the manufacture and use of axi- al  
shaft  seals.  Nevertheless,  unknown  parameters  and prac-
tical conditions of use can considerably reduce the validity 
of these general statements, so that the user must conduct 
practical tests. The multitude of applications for axial shaft 
seals mean that we cannot accept any liability for the correct-
ness of our recommendations in individual instances.

Quality according to ISO 9001 and EN9100:
All HIRSCHMANN GMBH axial shaft seals are produced using 
the latest and most reliable production methods, and  are  
subject  to  quality  assurance  measures  as  per ISO 9001 
and EN 9100 both  during  production  and  in  the product 
stage.

Advisory service and sales:
Our  staff  and  the  sales  engineers  at  our  agencies  and 
dealers in Germany and abroad, all of whom have their own 
stocks, would be pleased to assist you at any time. Most tools 
are supplied together with an operating guide. Correct opera-
tion cannot be ensured and danger to personnel and machine 
cannot be excluded unless these operating instructions or 
information given in this catalogue are observed.

ContentsGeneral information

They keep     
leak-proof

 Minimum friction

 Minimum space requirement 

 Easy installation

 High heat and chemical resistance

  Long life

  Made in Germany
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Introduction

Type VI.. 
Axial shaft seal with internal sealing 
lip, mainly for use with liquids.
The seal usually employed in a sta-
tionery manner, i.e. with a rotating 
shaft. Care should be taken to ensure 
that the sealing lip does not run dry.
Should this be unavoidable, please 
contact us.
By increasing the spring force, it is 
possible to raise the medium pres-
sure by up to 50%, however this can 
result in greater friction and heat-up, 
and consequently in faster wear..

Type VA.. 
Axial shaft seal with external seal-
ing lip, for use with grease. At low 
peripheral speeds and very good – if 
possible, lapped – mating surfaces, it 
can also be used with liquids.
For use with liquids, the maximum 
permissible speed must be reduced 
to 1/3 of the figure indicated in the 
table.
By increasing the spring force, it is 
possible to raise the medium pressure 
by up to 50%, however this can result
in greater friction and heat-up, and 
consequently in faster wear.

Type DI 
Axial shaft seal with internal sealing lip, 
for use with liquids under high pres-
sure. This seal operates in accordance 
with the “knuckle action” princible, i.e. 
the pressure build-up on the medium 
side is partly reversed by the appropri-
ately designed packing ring, thereby 
pressing the sealing lip against the 
mating surface.

HIRSCHMANN Axial Shaft Seals do not seal radially on the 
shaft, but are installed on the shaft or in a bearing seat and 
provide their sealing effect on any hardened and ground, axial 
mating surface. For this reason, there is no shaft wear.
Hardened and ground shaft collars or ends, as well as coun-
ter-rotating washers or the unstamped faces of antifriction 
bearings, are especially well suited as the mating surface.
The sealing lip is of tapered design in order to keep heatup, 
wear and friction to a minimum. Its sturdy configuration en-
sures proper contact.
The packing ring and the radial spring acting against the rear 
of the sealing lip ensure uniform, vibration-free pressure.

Features
  L Minimum friction and heat-up
  L Easy installation
  L High chemical resistance
  L High heat and chemical resistance
  L High rubbing speed
  L Long life

Sealing lip
Reinforcing ring

Packing ring
Radial spring

Applications:

L Motor and gear manufacturing

L Agricultural machinery

L Machine tools

L Track construction machines

L Construction machines

L Medical technology

Application examples

Installation examples

Fertilizer spreader Push-fit shafts

Fitting polishing machine Worm drive Vertical cutter

Clarification plants

Track construction machine

Turbine Encoder
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Technical notes

Material:
Materials are selected on the basis of their chemical and 
thermal stability relative to the medium to the sealed. The  
table  of  resistance  on  page  5  schedules  the elastom-
ers  customarily  employed  by  us.  In  most applications,  
Perbunan® seals  are  employed.  Care should  also  be  
taken  to  determine  whether  the  anti-corrosive  properties  
of  the  metallic  components  are sufficient.

Protection against corrosion:
In  the  standard  models,  the  reinforcing  ring  is  of phos-
phorated deep-drawn sheet and the radial spring from size 
111 or 211 upward of bright-drawn spring strip steel.
Seal sizes 100 to 110 and 200 to 210 are equipped with 
radial springs of stainless spring strip steel as standard. 
From  size  111  or  211  upward,  the  seals  can  also  be 
equipped with stainless radial springs upon request. Radial 
springs of spring-hard brass sheet are frequently
employed for special sizes and designs.

Dependability of seal:
In  order  to  ensure  a  dependable  sealing  effect,  the 
pressure exerted by the medium to the sealed may not lift 
these a ling lip up off the mating surface. The maximum 
permissible pressure per seal size can be seen in the ta-
bles on the type pages. It is only permissible to increase 
the sealing lip prestress by increasing the spring force if a 
dependable seal cannot be ensured in any other manner. 
Otherwise, an increase in the sealing lip prestress would 
result  in  unnecessary  friction  and  heat-up,  leading  to 
unnecessary wear.

Peripheral and rotational speed:
In order to avoid unnecessary heat-up and wear of the seal-
ing lip, it is necessary to limit the peripheral speed at the  
sealing  lip  in  accordance  with  the  selected  seal mate-
rial.  The permissible rotational speeds for Perbunan® and 
Viton®, by seal size, can be seen from the tables in the seal 
sizes. The diagram on page 7 provides a rapid
overview for Perbunan®.

Friction and dissipated output:
In order to determine the required drive output, information 
is necessary regarding the coefficient of friction at start-up 
and the dissipated output under normal operating condi-
tions. During start-up, static friction is initially encountered, 
followed by dynamic friction. The coefficient for static fric-
tion is assumed to be µo = 0.48, the coefficient for dynamic 
friction a maximum of p = 0.24 (0.12–0.24).  These  figures  
apply  for  lubricated  steel/ PERBUNAN and steel/VITON 
sealing surfaces. 

Friction  MRO = 5 · 10-4 · Fa · dm · µo  [J]

Dissipated  PR = 52,5 · 10-6  Fa · dm · n · µ  [W]
output

Fa  =  contact pressure force of the sealing lip  [N] 
dm  =  mean diameter of sealing lip  [mm] 
n  =  speed [min-1] 
µo  =  coefficient of friction, static 
µ  =  coefficient of friction, dynamic 

Permissible peripheral speed:
The peripheral speed at the sealing lip may not exceed the 
following values:

Type VI:  Perbunan  20 m/s 
 Viton 30 m/s
Type VA: Perbunan  10 m/s 
 Viton 15 m/s
Type DI:  Perbunan  9 m/s 
 Viton 13 m/s
These values assume sufficient lubrication and heat dis-
sipation at the sealing surface. Should these conditions 
not  be  provided,  the  limits  shown  at  the  left  must  
be appropriately  reduced, in accordance with the specific 
application. 

Designations employed,
with the corresponding SI units: 
Peripheral speed:: v  m/s 
Speed:  n min-1 
Axial force:  Fa N 
Pressure:  p  Pa 
Moment of friction:  MRO J 
Dissipated output: PR  W 
Width/length, Diameter: b, l, d mm 
Coefficient of friction, static: µo  — 
Coefficient of friction, dynamic: µ  —

Conversion of units:  1 N  = 0,102 kp 
 1 Pa = 0,102 mmWS = 10-5 bar   
 1 J  = 0,102 kpm = 1 Nm 
 1 W  = 1,36 · 10-3 PS

Diagrams

Permissible speed for Perbunan:

Coefficient of friction dissipated output:

Mean diameter of sealing lip x  dm [mm]
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Table of resistances

Material  Perbunan Viton B

Composition
NBR

Aerylonitrile--butadiene rubber

FKM 
Fluorelastomer 

 rubber

Colour VI black/VA anthracitw anthracite

Distinguishing mark no yellow dot

Temperature range in °C (at the sealing lip) –30° to +120° C –25° to +250° C

Shore hardness °Sh 75 ±5 Shore A 75 ±5 Shore A

Abrasion resistance to DIN 53516 very good good

Flame resistant no yes
Gas permeability — xxx
Weather (light, ozone) x xxxx
Water below 100° C xxx xxxx
Lubrication oils xxxx xxxx
Hydraulic oils x bis xxxx xxxx
Fuel oils xx xxxx
Silicon oils and greases xx xxxx
Animal and vegetable fats xxxx xxxx
Brake fluidsn — x
High-octane petrol xx xxxx
Kerosene xxx xxxx
Alcohols x to x bis xxxx x bis xxxx
Aromatic hydrocarbons x xxxx
Aliphatic hydrocarbons xxx xxxx
Chlorinated hydrocarbons x xxxx

Acids (organic) — —

Acids (inorganic) — bis xxx x bis xxx
Alkalis x bis xx x bis xx

Explanation of symbols:    xxxx   very good  
 xxx    good  
  xx    average  
   x    limited 
  —    unsuitable Registrated Trademarks:

Viton® is a registered trademark of DuPont Dow Elastomers.
Perbunan® is a registered trademark of Bayer AG Leverkusen

Installation guide

Sealing surface – mating surface
The unstamped, hardened and factory-ground faces of anti-
friction  bearings  or  appropriately  machined  shaft collars  
and  ends  as  well  as  support  washers,  thrust needle 
bearing washers or washers stamped from spring sheet 
or other economical solutions are suitable as the sealing 
surface. Steel, brass, bronze, aluminium alloys and ceramic 
can be employed as the materials. 

Properties of the sealing surface:
The sealing surface must be perfectly smooth and hard and  
may  not  contain  any  spiral  grooves  or  scratches. 
Surface  hardness  for  steel,  greater  than  HRC  =  40,  or 
less for other materials. 
Maximum surface roughness for use with oil Rt = 4 µm, or 
Rt = 10 µm for use with grease. 
The radial out-of-true of the sealing surface has no effect on 
the sealing properties, the permissible axial out-oftrue can 
– referred to the permissible speed – be up to 0.05mm for 
use with grease or up to 0.03 mm for use with oil.

Installation tolerances:
The  reception  holes  of  Types  VI  and  DI  should  be fabri-
cated in  accordance  with  ISA  H9  and  the  shaft diameter 
for Type VA in accordance with ISA h9. 
The  reception  hole  and  the  shaft  must  be  chamfered 
approx.  15°  for  at  least  1  mm.  
The  tolerances  for  the functional dimensions of the seals 
ares shown in the tables

Installation/assembly:
In most cases “blind installation” is unavoidable, i.e. uni- 
form seating of the sealing lip on the mating surface can-
not be checked visually. Proper installation and assembly 
can be ensured if the axial shaft seal is inserted flat with 
the aid of an assembly sleeve or washer, so as to insure 
that the sealing lip cannot be damaged or distorted. Prior 
to inserting the seal, clean and lightly lubricate the sealing 
surface in order to keep wear to a minimum during in run-
ning-in-phase. 

The best seal is obtained when the pre-stressed sealing lip 
is located on the same plane as the end fase of the seal, or 
does not protrude more than 0.1 mm.
When using a mating washer, insure that the medium to be 
sealed cannot egress between washer and shaft.
Seals should not be reused after having been removed, as 
removal usually deform the seal or damages vital areas of 
it.

Seal storage:
Until being installed, the axial shaft seal should be stored 
in a dry area, in the original packaging if possible. Under no 
circumstances may they be lined up on wire ring or stored 
in a similar manner, as this could damage or deform the 
sensitive sealing lips. When staking axial shaft seals, care  
should  be  taken  to  ensure  that  they  are  stacked sealing 
lip to sealing lip or packing ring back to back.
Improper handling of the axial shaft seal prior to installation 
can result in premature failure.

Stop

Assembly sleeve

Media pressure
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Axial Shaft Seals  Type VI ..   (Standard sizes)

Internal seal  for liquids, 
predominantly oil and grease

Type VI..  
Axial shaft seal with internal sealing lip, mainly for use with 
liquids.
The seal usually employed in a stationery manner, i.e. with a rotat-
ing shaft. Care should be  taken  to  ensure  that  the sealing lip 
does not run dry. Should this be unavoidable, please contact us.
By increasing the spring force, it is possible to raise the medium 
pressure by up to 50%, however this can result in greater friction 
and heat-up, and consequently in faster wear 

Type Shaft
Ø di da d3 b

Perm.  speed
A

Perm. 
pres-
sure

Match-up to antifriction braring series
Perbu-

nan Viton 6000
6200

6300 6400 4200 4300

[mm] [mm] [mm] [mm] [mm] [min-1] [min-1] [N] [Pa]

VI 100 10 11,0
±0,6

24
+0,15/+0,30

12,5
±1,0

4,0
+0,25/ -0,20 25400 38000 3,0 9000 6000 6300 --- --- ---

VI 101 12 13,0
±0,6

26
+0,15/+0,30

14,7
±1,0

4,0
+0,25/ -0,20 23800 35700 3,5 9400 6001 --- --- 4200A ---

VI 102 15 16,0
±0,6

30
+0,15/+0,30

17,5
±1,0

4,5
+0,25/ -0,20 19200 28800 4,0 9500 6002 --- --- --- 4301A

VI 103 17 18,0
±0,6

33
+0,15/+0,30

19,5
±1,0

4,5
+0,25/ -0,20 17500 26200 2,5 8800 6003 6302 --- --- ---

VI 104 20 22,0
±1,0

39
+0,15/+0,30

24,0
±1,0

4,5
+0,25/ -0,20 14700 22000 4,5 6900 6004 6304 6403 --- ---

VI 105 25 27,0
±1,0

44
+0,15/+0,30

28,0
±1,0

4,5
+0,25/ -0,20 13000 19500 7,5 6150 6005 --- 6404 ---- ---

VI 106 30 32,0
±1,0

50
+0,15/+0,30

33,9
±1,0

5,0
+0,25/ -0,20 10600 15900 11,0 5800 6006 --- 6405 --- ---

VI 107 35 37,0
±1,0

56
+0,20/+0,35

39,0
±1,0

5,0
+0,25/ -0,20 9300 13900 7,0 6100 6007 6306 6406 4206A ---

VI 108 40 42,0
±1,0

62
+0,20/+0,35

44,8
±1,0

5,5
+0,25/ -0,20 8100 12000 7,0 6550 6008 6307 6407 4207A ---

VI 109 45 47,0
±1,0

70
+0,20/+0,35

48,5
±1,0

5,5
+0,25/ -0,20 7200 10800 15,5 5200 6009 6308 6408 4208A ---

VI 110 50 52,0
±1,0

75
+0,20/+0,35

55,0
±1,0

6,0
+0,25/ -0,20 6600 9900 7,0 4750 6010 6309 6409 4209A ---

VI 111 55 58,0
±1,0

83
+0,20/+0,35

61,4
±1,0

6,0
+0,25/ -0,20 6000 9000 10,5 4450 6011 6310 --- 4210A ---

VI 112 60 61,5
±1,0

89
+0,20/+0,35

65,0
±1,0

6,5
+0,25/ -0,20 5500 8200 18,0 3800 6012 6311 6410 4211A ---

VI 113 65 67,0
±1,0

94
+0,20/+0,35

71,4
±2,0

7,0
+0,25/ -0,20 5200 7800 13,0 4600 6013 6312 6411 4212A ---

VI 114 70 73,0
±1,5

104
+0,20/+0,35

76,3
±2,0

7,5
+0,25/ -0,20 4800 7200 17,5 3800 6014 6313 6412 4213 ---

VI 115 75 78,0
±1,5

109
+0,20/+0,35

81,0
±2,0

7,5
+0,25/ -0,20 4500 6700 16,0 4350 6015 6314 6413 4214 ---

VI 116 80 83,0
±2,0

119
+0,20/+0,35

85,3
±2,0

8,0
+0,25/ -0,20 4300 6400 17,5 2900 6016 6315 6414 4215 ---

VI 117 85 87,5
±2,0

124
+0,25/+0,45

91,5
±2,0

8,0
+0,25/ -0,20 4000 6000 18,0 3500 6017 6316 6414 4216 ---

VI 118 90 93,0
±2,0

132
+0,25/+0,45

95,8
±2,0

8,5
+0,25/ -0,20 3800 5700 33,0 3050 6018 6317 6415/

6416  4217 ---

VI 119 95 98,0
±2,0

137
+0,25/+0,45

101,5
±2,0

8,5
+0,25/ -0,20 3600 5400 19,0 3250 6019 6318 6415/

6416 --- ---

VI 120 100 101,0
±2,0

142
+0,25/+0,45

105,4
±2,0

8,5
+0,25/ -0,20 3400 5100 26,0 3400 6020 6319 6416 4218 ---

A=contact pressure

Axial Shaft Seals  Type VI ..   (Standard sizes)

Type Shaft
Ø di da d3 b

Perm. speed
A

Perm. 
pres-
sure

Match-up to antifriction braring series
Perbu-

nan Viton 6000
6200

6300 6400 4200 4300

[mm] [mm] [mm] [mm] [mm] [min-1] [min-1] [N] [Pa]

VI 200 10 11,5
±1,0

26
+0,15/+0,30

13,5
±1,0

4,5
+0,25/ -0,20 24600 36900 2,0 9700 6200 --- --- --- ---

VI 201 12 13,3
±1,0

28
+0,15/+0,30

15,6
±1,0

4,5
+0,25/ -0,20 22200 33300 4,0 10700 6201 6300/

6301 4201 ---

VI 202 15 16,3
±1,0

31
+0,15/+0,30

18,6
±1,0

4,5
+0,25/ -0,20 18200 27300 4,0 12800 6202 6302 4202 ---

VI 203 17 18,3
±1,0

36
+0,15/+0,30

21,0
±1,0

5,0
+0,25/ -0,20 16600 24900 5,5 8100 6203 6303 4203 4302

VI 204 20 21,3
±1,0

41
+0,15/+0,30

23,8
±1,0

5,5
+0,25/ -0,20 14700 22000 4,0 7400 6204 6304 6403 4204 4303

VI 205 25 26,3
±1,0

46
+0,15/+0,30

28,3
±1,0

5,5
+0,25/ -0,20 12700 19000 9,0 6400 6205 --- 6403 --- 4304

VI 206 30 32,0
±1,0

56
+0,15/+0,30

34,7
±1,0

6,0
+0,25/ -0,20 10300 15400 8,0 4900 6206 --- 6405 --- 4305

VI 207 35 37,0
±1,0

65
+0,20/+0,35

41,0
±1,0

6,5
+0,25/ -0,20 8900 13300 6,0 3300 6207 6306/

6307
6405/
6406 --- 4306

VI 208 40 41,5
±1,0

73
+0,20/+0,35

46,3
±1,0

6,5
+0,25/ -0,20 7600 11400 12,0 3200 6208 6308 6407 --- 4307

VI 209 45 47,0
±1,0

78
+0,20/+0,35

52,0
±1,0

6,5
+0,25/ -0,20 7000 10500 12,0 3000 6209 6308/

6309
6407/
6408 --- 4308

VI 210 50 53,0
±1,0

83
+0,20/+0,35

57,0
±2,0

6,5
+0,25/ -0,20 6400 9600 9,0 3000 6210 6309 6408/

6409 --- 4309

VI 211 55 58,0
±1,0

90
+0,20/+0,35

63,0
±2,0

7,0
+0,25/ -0,20 5900 8800 10,0 2750 6211 6310 6409/

6410 --- 4310

VI 212 60 63,0
±1,0

100
+0,20/+0,35

66,0
±2,0

8,0
+0,25/ -0,20 5500 8200 9,5 2100 6212 6311 6410 --- 4311

VI 213 65 68,0
±1,0

110
+0,20/+0,35

72,0
±2,0

8,5
+0,25/ -0,20 5000 7500 11,0 2000 6213 6312 6411/

6412 --- ---

VI 214 70 72,0
±2,0

115
+0,20/+0,35

75,6
±2,0

8,5
+0,25/ -0,20 4800 7200 9,0 2000 6214 6313 6411/

6412 -- 4312

VI 215 75 78,0
±2,0

120
+0,20/+0,35

83,2
±2,0

8,5
+0,25/ -0,20 4400 6600 15,5 2100 6215 6313/

6314
6413/
6414 -- 4313

VI 216 80 84,0
±2,0

128
+0,20/+0,35

89,5
±2,0

9,5
+0,25/ -0,20 4100 6100 14,5 2400 6216 6314/

6315 6414 --- 4314

VI 217 85 87,0
±2,0

138
+0,25/+0,45

93,0
±2,0

9,5
+0,25/ -0,20 3900 5800 14,5 2100 6217 6315/

6316
6414/
6415 --- 4315

VI 218 90 94,0
±2,0

148
+0,25/+0,45

98,0
±2,0

10,0
+0,25/ -0,20 3700 5500 16,5 2000 6218 6316 6415/

6416  --- ---

VI 219 95 98,0
±2,0

158
+0,25/+0,45

103,5
±2,0

10,0
+0,25/ -0,20 3500 5200 18,5 2000 6219 6317/

6318
6415/
6416 --- 6416/

6417

VI 220 100 104,0
±2,0

168
+0,25/+0,45

110,0
±2,0

10,5
+0,25/ -0,20 3300 4900 21,0 2100 6220 6318/

6319 6416 --- ---

Internal seal  for liquids, 
predominantly oil and grease

Type VI..  
Axial shaft seal with internal sealing lip, mainly for use with 
liquids.
The seal usually employed in a stationery manner, i.e. with a rotat-
ing shaft. Care should be  taken  to  ensure  that  the sealing lip 
does not run dry. Should this be unavoidable, please contact us.
By increasing the spring force, it is possible to raise the medium 
pressure by up to 50%, however this can result in greater friction 
and heat-up, and consequently in faster wear

A=contact pressure
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Axial Shaft Seals  Type VA ..   (Standard sizes)

External seal for grease only

Type
Housing 

Ø di da d3 b
Perm. speed

A
Perm. 
pres-
sure

Match-up to antifriction braring series
Perbu-

nan Viton 6000
6200

6300 6400 4200 4300

[mm] [mm] [mm] [mm] [mm] [min-1] [min-1] [N] [Pa]

VA 100 26,5 12,0
-0,15/-0,30

25,5
-0,5

24,2
±0,5

3,5
+0,25/ -0,20 7900 11800 4,0 10000 6000 --- --- --- ---

VA 101 29,0 14,0
-0,15/-0,30

27,8
-0,5

26,3
±0,5

3,5
+0,25/ -0,20 7300 11000 5,0 7500 6001 --- --- --- ---

VA 102 32,5 17,0
-0,15/-0,30

31,4
-0,5

29,8
±0,7

4,0
+0,25/ -0,20 6300 9400 6,0 10000 6002 --- --- --- ---

VA 103 35,5 19,0
-0,15/-0,30

34,5
-0,7

32,5
±0,7

4,0
+0,25/ -0,20 5900 8800 6,0 10000 6003 6300 --- --- ---

VA 104 42,0 23,0
-0,15/-0,30

41,0
-0,7

38,6
±0,7

4,5
+0,25/ -0,20 4900 7300 10,0 6600 6004 6302 --- --- ---

VA 105 47,5 28,0
-0,15/-0,30

45,5
-1,0

44,0
±0,7

4,5
+0,25/ -0,20 4300 6400 11,0 5750 6005 --- --- ---- ---

VA 106 54,5 35,0
-0,15/-0,30

53,4
-1,0

51,0
±0,7

4,5
+0,25/ -0,20 3800 5700 5,0 5400 6006 --- --- --- ---

VA 107 62,0 40,0
-0,15/-0,30

60,9
-1,0

57,8
±0,7

4,5
+0,25/ -0,20 3300 4900 10,0 4400 6007 6305 --- --- ---

VA 108 67,0 45,0
-0,15/-0,30

66,4
-2,0

63,5
±1,0

5,0
+0,25/ -0,20 3000 4500 12,0 4000 6008 --- 6404 --- ---

VA 109 76,5 50,0
-0,15/-0,30

75,5
-2,0

71,5
±1,0

5,0
+0,25/ -0,20 2700 4000 12,0 3400 6009 6307 6405 --- ---

VA 110 78,5 55,0
-0,20/-0,35

77,5
-2,0

75,0
±1,0

5,5
+0,25/ -0,20 2500 3700 9,5 3650 6010 --- --- --- ---

VA 111 88,0 61,0
-0,20/-0,35

87,0
-2,0

84,0
±1,0

6,0
+0,25/ -0,20 2250 3400 11,5 3100 6011 --- 6407 --- ---

VA 112 94,0 66,0
-0,20/-0,35

93,0
-2,0

88,5
±1,0

6,0
+0,25/ -0,20 2150 3200 11,5 3300 6012 6309 --- --- ---

VA 113 98,5 71,0
-0,20/-0,35

97,5
-2,0

93,2
±1,0

6,0
+0,25/ -0,20 2000 3000 15,0 3200 6013 --- 6408 --- ---

VA 114 107,0 76,0
-0,20/-0,35

106,0
-2,0

103,0
±2,0

6,5
+0,25/ -0,20 1800 2700 14,5 3000 6014 6310 --- --- ---

VA 115 113,0 81,0
-0,20/-0,35

112,0
-2,0

108,5
±2,0

7,0
+0,25/ -0,20 1700 2550 14,5 3700 6015 6311 6409 --- ---

VA 116 123,0 86,0
-0,20/-0,35

122,0
-2,0

118,9
±2,0

7,5
+0,25/ -0,20 1600 2400 15,0 2950 6016 6312 6410 --- ---

VA 117 128,0 91,0
-0,20/-0,35

127,0
-2,5

123,0
±2,0

7,5
+0,25/ -0,20 1550 2300 23,0 2900 6017 --- 6411 --- ---

VA 118 137,5 98,0
-0,20/-0,35

136,5
-2,5

131,9
±2,0

8,0
+0,25/ -0,20 1450 2150 33,0 2750 6018 6314 6412 --- ---

VA 119 142,5 103,0
-0,20/-0,35

141,5
-2,0

137,0
±2,0

7,5
+0,25/ -0,20 1400 2100 24,5 2850 6019 6314 6412 --- ---

VA 120 148,0 108,0
-0,20/-0,35

147,0
-2,5

141,5
±2,0

8,5
+0,25/ -0,20 1350 2000 27,5 2900 6020 6315 6413 --- ---

Type VA..  
Axial shaft seal with external sealing  lip,  for  use  with grease.   
At  low  peripheral speeds  and  very  good  –  if possible,  lapped  
–  mating surfaces, it can also be used with liquids.
This seal can be employed in either a stationery or rotating man-
ner. For use with liquids, the maximum permissible speed must be 
reduced to 1/3 of the figure indicated in the table.
By increasing the spring force, it is possible to raise the medium 
pressure by up to 50%, however this can result in greater friction 
and heat-up, and consequently in faster wear. 

A= contact pressure

Axial Shaft Seals  Type VA ..   (Standard sizes)

Type
Housing

Ø di da d3 b
Perm. speed

A
Perm. 
pres-
sure

Match-up to antifriction braring serie
Perbu-

nan Viton 6000
6200

6300 6400 4200 4300

[mm] [mm] [mm] [mm] [mm] [min-1] [min-1] [N] [Pa]

VA 200 31,0 14,0
-0,15/-0,30

29,9
-0,5

28,1
±0,5

4,0
+0,25/ -0,20 7000 10500 4,0 6000 6200 --- --- 4200A ---

VA 201 32,5 16,0
-0,15/-0,30

31,5
-0,5

29,1
±0,5

4,0
+0,25/ -0,20 6500 9700 3,0 4700 6201 --- --- 4201A ---

VA 202 34,5 19,0
-0,15/-0,30

33,4
-0,7

32,0
±0,7

4,0
+0,25/ -0,20 6400 9600 5,5 8150 6202 6300 --- 4202A 4301A

VA 203 40,0 21,0
-0,15/-0,30

38,7
-0,7

36,9
±0,7

4,0
+0,25/ -0,20 4900 7300 5,0 5950 6203 --- --- 4203A 4302A

VA 204 47,0 25,0
-0,15/-0,30

46,0
-1,0

42,8
±0,7

4,5
+0,25/ -0,20 4400 6600 5,0 4450 6204 6303 --- 4204A 4303A

VA 205 52,5 31,0
-0,15/-0,30

51,1
-1,5

48,2
±1,0

5,0
+0,25/ -0,20 3900 5800 9,0 4500 6205 6304 --- 4205A ---

VA 206 62,0 36,0
-0,15/-0,30

61,0
-2,0

58,0
±1,0

5,5
+0,25/ -0,20 3300 4900 7,0 3400 6206 6305 6404 4206A 4305A

VA 207 70,0 42,0
-0,15/-0,30

68,7
-2,0

65,0
±1,0

6,0
+0,25/ -0,20 2900 4300 8,0 2700 6207 6306 --- 4207A 4306A

VA 208 79,0 47,0
-0,15/-0,30

78,0
-2,0

73,0
±1,0

6,0
+0,25/ -0,20 2600 3900 8,0 2200 6208 6307 6405 4208A 4307A

VA 209 84.5 52,0
-0,20/-0,35

83,2
-2,0

78,9
±1,0

6,5
+0,25/ -0,20 2400 3600 9,0 2450 6209 6308 6406 4209A 4308A

VA 210 87,5 57,0
-0,20/-0,35

86,2
-2,0

83,6
±1,0

7,0
+0,25/ -0,20 2300 3400 9,5 2450 6210 --- 6407 4210A ---

VA 211 97,5 64,0
-0,20/-0,35

96,4
-2,0

92,2
±1,0

7,5
+0,25/ -0,20 2100 3100 11,0 2300 6211 6309 6408 4211A 4309A

VA 212 108,0 69,0
-0,20/-0,35

107,0
-2,0

101,5
±2,0

8,0
+0,25/ -0,20 1800 2700 9,0 1900 6212 6310 6409 4212A 4310A

VA 213 118,0 74,0
-0,20/-0,35

117,0
-2,5

110,0
±2,0

8,5
+0,25/ -0,20 1700 2500 12,0 1700 6213 6311 6410 4213A 4311A

VA 214 122,5 80,0
-0,20/-0,35

121,3
-2,5

117,5
±2,0

8,5
+0,25/ -0,20 1650 2450 17,0 2000 6214 6312 --- 4214A 4312A

VA 215 127,5 85,0
-0,20/-0,35

126,3
-2,0

120,0
±2,0

9,0
+0,25/ -0,20 1600 2400 17,0 2100 6215 6312 --- 4215A 4313A

VA 216 137,0 92,0
-0,20/-0,35

136,0
-2,0

129,8
±2,0

9,0
+0,25/ -0,20 1450 2150 12,0 2050 6216 6313 6411 4216A 4314A

VA 217 147,0 97,0
-0,20/-0,35

145,8
-2,0

138,5
±2,0

9,0
+0,25/ -0,20 1350 2000 25,0 2100 6217 6314 6412 4217A 4315A

VA 218 157,5 102,0
-0,20/-0,35

156,5
-2,5

149,0
±2,0

9,5
+0,25/ -0,20 1250 1850 17,0 1600 6218 6315 6413 4218A ---

VA 219 167,0 108,0
-0,20/-0,35

165,9
-2,5

162,4
±2,0

9,5
+0,25/ -0,20 1200 1800 21,0 1600 6219 6316 6415 --- ---

VA 220 176,5 114,0
-0,20/-0,35

175,5
-2,5

168,8
±2,0

10,0
+0,25/ -0,20 1100 1650 30,0 1500 6220 6317 6416 4220A ---

External seal for grease only

Type VA..  
Axial shaft seal with external sealing  lip,  for  use  with grease.   
At  low  peripheral speeds  and  very  good  –  if possible,  lapped  
–  mating surfaces, it can also be used with liquids.
This seal can be employed in either a stationery or rotating man-
ner. For use with liquids, the maximum permissible speed must be 
reduced to 1/3 of the figure indicated in the table.
By increasing the spring force, it is possible to raise the medium 
pressure by up to 50%, however this can result in greater friction 
and heat-up, and consequently in faster wear.

A= contact pressure
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Type Shaft
Ø di da d3 b

Permitted speed
A Permitted

pressurePerbunan Viton
[mm] [mm] [mm] [mm] [mm] [min-1] [min-1] [N] [Pa]

VI 6 6 6,9
-0,2

17,0
+0,15/ +0,30

7,9
-0,3

3,5
+0,25/ -0,20 45000 67000 2,0 43500

VI 8 8 8,7
-0,3

20,0
+0,15/ +0,30

9,4
-0,3

4,0
+0,25/ -0,20 35000 52000 2,5 35600

VI 9 9 10,1
-0,3

22,0
+0,15/ +0,30

11,1
-0,3

4,0
+0,25/ -0,20 30000 45000 3,5 27700

VI 105S 23 24,5
-0,3

44,0
+0,15/ +0,30

24,5
-0,3

4,5
+0,25/ -0,20 13500 20000 5,0 9300

VI 107S 35 37,0
-0,3

56,0
+0,20/ +0,35

37,0
-0,3

5,0
+0,25/ -0,20 9500 14000 5,0 8000

VI 121S 105 109,6
-2,0

149,8
+0,25/ +0,45

113,0
±1,5

9,0
+0,25/ -0,20 3300 5000 18,5 2000

VI 122S 110 115,5
-2,0

160,4
+0,25/ +0,45

119,0
±1,5

9,2
+0,25/ -0,20 3100 4600 25,0 2000

VI 124S 120 127,5
-2,5

170,2
+0,25/ +0,45

130,0
±1,5

9,0
+0,25/ -0,20 2900 4300 42,0 3050

VI 126S 130 136,5
-2,5

190,0
+0,25/ +0,45

138,0
±1,5

9,5
+0,25/ -0,20 2600 3900 31,0 1750

VI 128S 140 144,5
-2,5

200,4
+0,25/ +0,45

147,5
±1,5

9,5
+0,25/ -0,20 2500 3700 50,0 2850

VI 130S 150 155,3
-2,5

214,6
+0,25/ +0,45

159,5
±1,5

10,0
+0,25/ -0,20 2300 3400 31,5 2000

VI 132S 160 164,5
-3,0

229,9
+0,25/ +0,45

169,3
±1,5

10,0
+0,25/ -0,20 2100 3100 40,0 2700

VI 134S 170 178,5
-3,0

250,6
+0,25/ +0,45

178,0
±1,5

10,8
+0,25/ -0,20 2050 3000 32,0 1900

VI 144S 200 209,5
-3,5

327,9
+0,30/ +0,55

239,7
±2,0

13,2
+0,25/ -0,20 1550 2300 36,0 2200

VI 148S 240 247,0
-1,3

348,0
+0,30/ +0,55

249,0
±1,3

13,0
+0,25/ -0,20 1500 2250 38,0 1000

VI 156S 270 280,2
-4,5

360,1
+0,30/ +0,55

291,0
±2,5

13,0
+0,25/ -0,20 1300 1950 41,0 1350

VI 176S 380 391,7
-6,0

460,0
+0,30/ +0,55

393,2
±3,0

13,0
+0,25/ -0,20 950 1400 30,0 1100

VI 216S 80 81,9
-1,5

129,9
+0,25/ +0,45

81,0
±1,0

9,0
+0,25/ -0,20 4200 6300 18,0 2900

VI 218S 90 93,3
-2,0

148,3
+0,25/ +0,45

96,0
±1,0

10,0
+0,25/ -0,20 3600 5400 29,0 2350

VI 221S 110 115,9
-2,0

190,4
+0,25/ +0,45

122,0
±1,0

9,3
+0,25/ -0,20 2900 4300 20,0 1300

VI 320S 110 112,3
-2,0

190,1
+0,25/ +0,45

113,5
±1,0

9,5
+0,25/ -0,20 3000 4500 68,0 5600

VI 324S 130 136,5
-2,5

200,0
+0,25/ +0,45

138,0
±1,5

9,5
+0,25/ -0,20 2600 3900 43,0 4800

Axial Shaft Seals  Type VI ..   (Special sizes)

Special sizes Type VI..  
Axial shaft seal with internal sealing lip, mainly for use with 
liquids.
The seal usually employed in a stationery manner, i.e. with a rotat-
ing shaft. Care should be  taken  to  ensure  that  the sealing lip 
does not run dry. Should this be unavoidable, please contact us.
By increasing the spring force, it is possible to raise the medium 
pressure by up to 50%, however this can result in greater friction 
and heat-up, and consequently in faster wear 

A= contact pressure

Internal seal  for liquids, 
predominantly oil and grease

Type Housing
Ø di da d3 b

Permitted speed
A Permitted

pressurePerbunan Viton
[mm] [mm] [mm] [mm] [mm] [min-1] [min-1] [N] [Pa]

VA 112S 94,0 66,0
-0,20/-0,35

92,7
-2,0

88,0
±1,0

6,0
+0,25/ -0,20 2000 3000 28,0 7000

VA 115S 113,0 85,0
-0,20/-0,35

112,0
-2,3

107,8
±1,0

7,5
+0,25/ -0,20 1700 2550 16,0 7000

VA 122S 168,0 120,1
-0,25/-0,45

167,0
-3,0

157,8
±1,5

9,2
+0,25/ -0,20 1200 1800 21,0 2000

VA 124S 162,0 129,8
-0,25/-0,45

161,0
-3,0

156,0
±1,5

7,2
+0,25/ -0,20 1200 1800 32,0 3100

VA 124S1 177,5 129,8
-0,25/-0,45

176,5
-3,0

169,5
±1,5

9,2
+0,25/ -0,20 1100 1650 38,0 2000

VA 124S2 172,0 130,2
-0,25/-0,45

171,0
-3,0

164,5
±1,5

9,0
+0,25/ -0,20 1100 1650 56,0 5300

VA 128S 207,5 150,3
-0,25/-0,45

206,3
-3,5

198,5
±2,0

9,9
+0,25/ -0,20 950 1400 60,0 4400

VA 130S 251,0 159,9
-0,25/-0,45

250,0
-4,5

240,3
±2,0

10,0
+0,25/ -0,20 750 1100 52,0 1000

VA 130S2 252,0 160,0
-0,25/-0,45

251,0
-4,5

243,4
±2,0

8,1
+0,25/ -0,20 750 1100 33,0 1500

VA 134S 214,0 180,4
-0,25/-0,45

213,0
-4,0

207,5
±2,0

6,0
+0,25/ -0,20 900 1350 76,0 4000

VA 148S 348,5 252,4
-0,25/-0,45

347,5
-5,5

336,5
±2,5

13,0
+0,25/ -0,20 550 800 74,0 1000

VA 162S 184,0 162,0
-0,25/-0,45

182,7
-3,0

178,7
±1,5

6,0
+0,25/ -0,20 1000 1500 49,0 6500

VA 209S 92,0 48,6
-0,15/-0,30

90,7
-2,0

86,5
±1,0

6,5
+0,25/ -0,20 2200 3300 6,0 1500

VA 215S 143,5 84,3
-0,20/-0,35

142,2
-2,5

140,1
±2,0

8,0
+0,25/ -0,20 1300 1950 10,0 1000

VA 220S 158,0 110,0
-0,20/-0,35

156,8
-3,0

150,5
±2,0

9,0
+0,25/ -0,20 1200 1800 29,0 2800

Axial Shaft Seals  Type VA ..   (Spezial sizes)

External seal for grease only

Special sizes Type VA..  
Axial shaft seal with external sealing  lip,  for  use  with grease.  
At  low  peripheral speeds  and  very  good  –  if possible,  lapped  
–  mating surfaces, it can also be used with liquids.
This seal can be employed in either a stationery or rotating man-
ner. For use with liquids, the maximum permissible speed must be 
reduced to 1/3 of the figure indicated in the table.
By increasing the spring force, it is possible to raise the medium 
pressure by up to 50%, however this can result in greater friction 
and heat-up, and consequently in faster wear. 

A= contact pressure
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Axial Shaft Seals Type DI..

Internal seal 
for oil and grease under high pressure

Type DI.. 
Axial  shaft  seal  with internal sealing lip, for use with  liquids  
under  high pressure.  This  seal operates  in  accordance with the 
“knuckle action” principle, i.e. the pressure build-up on the me-
dium side is partly reversed by the appropriately designed packing 
ring, thereby pressing the sealing lip against the mating surface. 

Type Wellen
Ø di da d2 d3 b

Zul. Drehzahl
A Zul. DruckPerbunan Viton

[mm] [mm] [mm] [mm] [mm] [mm] [min-1] [min-1] [N] [Pa]

DI 204 20 21,0
±0,5

41,0
+0,15/+0,30

27,5
±0,5

24,5
±0,5

7,5
+0,25/ -0,20 6000 9000 4,5 500 000

DI 205 25 26,0
±0,5

46,0
+0,15/+0,30

33,0
±0,7

29,0
±0,7

8,0
+0,25/ -0,20 5000 7500 14,0 500 000

DI 206 30 31,0
±0,5

56,0
+0,20/+0,35

40,0
±0,7

33,0
±0,7

9,0
+0,25/ -0,20 4000 6000 7,0 400 000

DI 208 40 41,5
±0,5

73,0
+0,20/+0,35

51,0
±0,7

46,0
±0,7

10,0
+0,25/ -0,20 3000 4500 15,0 300 000

DI 210 50 51,5
±1,0

83,0
+0,20/+0,35

62,0
±0,7

56,5
±0,7

10,0
+0,25/ -0,20 2000 3900 17,0 260 000

DI 211 55 56,5
±1,0

90,0
+0,20/+0,35

66,0
±1.0

60,5
±1,0

11,0
+0,25/ -0,20 2500 3700 15,0 250 000

DI 214 70 72,0
±1,0

115,0
+0,20/+0,35

84,0
±1.0

78,0
±1.0

13,0
+0,25/ -0,20 2000 3000 14,5 200 000

DI 220 100 102,0
±1,0

168,0
+0,25/+0,45

119,5
±2,0

111,0
±2,0

15,5
+0,25/ -0,20 1400 2100 80,0 140 000

DI 228 140 143,0
±1,0

221,0
+0,25/+0,45

165,0
±2,0

158,0
±2,0

20,5
+0,25/ -0,20 1000 1500 56,0 100 000

DI 236 180 184,0
±1,3

286,0
+0,25/+0,45

208,0
±2.0

200,0
±2.0

20,5
+0,25/ -0,20 800 1200 28,0 80 000

A= contact pressure

Notes
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Advice and Sales

Trelleborg Sealing Solutions Germany GmbH 
Handwerkerstr. 5-7,   70565 Stuttgart,
FON: 0711)78 64-0, FAX: 0711 780 3171,  tssgermany@trelleborg.com

Brammer NV 
Luithagen Haven 2A, B-2030 Antwerpen,
FON: 03-5467878, FAX: 03-5467888,  antwerpen@brammer.biz

Herstad + Piper A/S
Jernholmen 48c,  DK-2650 Hvidovre,
FON: 45-367740 00, FAX: 45-36777740, mail@herstad-piper.dk

KNORRING OY AB
P.O. Box 20, FIN-0038 Helsinki,
FON: 09-560 41, FAX: 09-56524 63, knorring@co.inet.fi

Trelleborg Sealing Solutions France SAS 
38 rue Jean Mermoz, BP106, 78602 Maisons-Laffitte cedex,
FON: (0) 1 30 865600, FAX: (0) 1 39 135606, tssfrance@trelleborg.com

Mantek Ltd. 
Unit G, Holder Road, Adlershot, Hampshire GU12 4RH,
FON: 01252-34 33 35, Fax: 01252-34 3570, sales@mantek.co.uk

Pantecnica Sati S.p.A. 
Via Magenta, 77/14,  I-20017 Rho (MI)
FON: +39 0293261053, FAX: +39 0293261090, info@pantecnica.it

Fukuda Corporation
11-2, Akashicho, Chuo-ku, Tokyo 104-0044,
FON: (3) 5565-6818, FAX: (3) 5565-6819, purchasing@fukudaco.co.jp

Kimman Techn. Handelsmaatschappij B.V.
Boelewerf 10-12, 2987 VD Ridderkerg-Bolnes
FON: 0180-464688 FAX: 0180-415655,  info@kimman-seals.nl 

Merko AS 
P.O. Box 63, Va Kasveiens, 1378 Nesbru,
FON: 47-667780 95, FAX: 47-66778093, merko@online.no

Haberkorn Ulmer
Hohe Brücke, 6961 Wolfurt
FON: 05574 695 2164, FAX: 05574 695 99 2164, mario.halbeisen@haberkorn.com 

Jens S. Transmissioner AB
Box 903, 60119 Norrköping,
FON: 011-19 80 00, FAX: 011-19 80 50, Internet: www.jens-s.se

Angst + Pfister AG 
Thurgauerstrasse 66, 8052 Zürich,
FON: 01-3 06 6111, FAX: 01-3 021871,  ch@angst-pfister.com

HIRSCHMANN ENGINEERING USA, INC. 
165 East Commerce Drive, Ste 104, Schaumburg, IL 60173
FON: (+1) 847 468 9700  FAX: (+1) 847 468 9701
info@hirschmannusa.com www.hirschmannusa.com 

Germany

Belgium/Luxembourg

Denmark

Finland

France

Great Britain

Italy

Japan

Netherlands

Norway

Austria

Sweden

Switzerland

USA

General terms and Conditions of Sale, Delivery and Payment

(2) The Customer shall be obligated to handle the goods with proper care. In particular, the 
Customer shall be obligated to adequately insure the goods at his own expense against 
damages caused by fire, water and theft at replacement value.
(3) In case of distraint or any other affects by a third party, the Customer shall be obligated 
to inform us immediately in writing so that we can institute proceedings pursuant to Sec. 
771 ZPO (Zivilprozessordnung, German Code of Civil Procedure). As far as the third party is 
not able to compensate us for judicial and extrajudicial expenses of a civil action pursuant 
to Sec. 771 ZPO, the Customer shall be liable for the loss incurred by us.
(4) The Customer shall be entitled to sell the goods in the normal course of his business. 
However, the Customer shall assign to us already now all claims to the tune of the invoice 
final amount (including value-added-tax) of our claim to which the Customer is entitled from 
the resale against his customers or against third parties. This assignment shall be regard-
less of whether the goods have been resold without processing or after their processing.
(5) We shall commit ourselves to release, upon request of the Customer, the securities we 
are entitled to as far as the value of the securities exceeds the claims to be secured by 
more than 10%. The choice of the securities to be released shall be incumbent upon us.
§ 8. Liability for Defects in Quality and Other Claims for Damages
(1) The Customer’s claims for defects, as far as a commercial transaction pursuant to Sec. 
343 HGB (Handelsgesetzbuch, German Commercial Code) exists, shall require that the 
Customer has duly complied with his duties to inspection and objection pursuant to Sec. 
377 HGB.
(2) As far as the goods are defective, we shall be obligated at our discretion to a subse-
quent performance in form of remedy of the defect or to delivery of goods free of defects. 
In case of the subsequent performance, we shall be obligated to bear all costs necessary 
to eliminate defects, in particular the costs for travel and transport, labour and material 
as far as these costs are not increased by the fact that the goods have been delivered to a 
place other than the place of performance. In case of the subsequent performance in form 
to the delivery of new goods, we shall be obligated to bear the costs of the reassembly of 
the goods just in case we were initially obligated to assemble the goods or the defect of 
the goods was culpably caused by us. We shall be entitled to deny the subsequent perfor-
mance, in case the costs will be disproportional.
(3) If the subsequent performance fails or is not appropriate in the meaning of section 439 
paragraph 3 BGB (German civil Law Code), the Customer shall be entitled to request at his 
discretion reduction of the purchase price or cancellation of the contract.
(4) We shall be liable according to the legal requirements as far as the Customer asserts 
claims for damages resulting from liability for defects in quality or other claims for damages 
on whatever legal grounds which are based upon intention or gross negligence also of our 
representatives and agents. As far as we cannot be charged with any intentional violation 
of the contract, our liability shall be limited to the predictable, typically occurring damages. 
The same shall apply in the event of violation of a material contractual obligation by us or 
of the Customer´s right to claim damages instead of performance.
(5) Liability for negligent violation of life, body or health shall remain unaffected. This shall 
also apply to the compulsory liability in accordance with the products liability law.
(6) Liability shall be excluded if there is no contrary regulation in the aforementioned. In 
so far as our liability is ruled out or limited, this shall also apply to the personal liability for 
damages of our directors, employees, collaborators, representatives and agents.
(7) The statutory period of limitation for claims for defects shall be 12 months from the 
day of the delivery. Liability for negligent violation of life, body or health shall remain unaf-
fected. For these claims shall apply the statutory period of limitation.
(8) The periods of limitation in case of a delivery recourse pursuant to Sections 478 and 
479 BGB (Bürgerliches Gesetzbuch, German Civil Code) shall remain unaffected.
§ 9. Infringement of Industrial Property Rights
Should we violate any industrial property rights of third parties by manufacturing any arti-
cles according to the purchaser’s samples or drawings, the Customer shall be liable within 
the internal relationship for all damages incurred by us. In this respect, the Customer shall 
be obligated to indemnify us within the internal relationship from claims for damages of 
third parties.
§ 10. Court of Jurisdiction and Place of Performance
(1) As far as the Customer is a tradesman, the official location of our company in 78737 
Fluorn-Winzeln shall be the place of jurisdiction for all proprietary legal disputes arising 
from the present contract. The same shall apply also to concurrent tort claims. However, 
we shall be entitled to sue the Customer also at the court of the Customer’s domicile or 
place of business.
(2) The law of the Federal Republic of Germany shall apply. Application of the UN Sales Law 
(CISG) shall be excluded.
(3) Unless otherwise stated in our offer and confirmation of order, the official location of our 
company in 78737 Fluorn-Winzeln shall be the place of performance. (

(as per June 1, 2009) 

§ 1. General / Scope of Validity
(1) Our Sale Conditions shall apply exclusively. We shall not recognize any conditions on 
the part of the Customer which are inconsistent with or different from our Sale Conditions 
unless we have expressly agreed in writing to their validity. Our Sale Conditions shall also 
apply to all future transactions with the Customer.
(2) All agreements made between us and the Customer for the purpose of performance of 
the present contract are set down in writing in the present contract.
(3) Our Sale Conditions shall only apply to companies as defined in Sec. 310 par. 1 BGB 
(Bürgerliches Gesetzbuch, German Civil Code).
§ 2. Offers, Scope of Performance, Conclusion of Contract
(1) Our offer shall be subject to change unless otherwise stated in the confirmation of 
order.
(2) If a Customer’s order qualifies as an offer pursuant to Sec. 145 BGB (Bürgerliches 
Gesetzbuch, German Civil Code), we can accept it within three weeks by sending a con-
firmation of order or an invoice or by sending the ordered goods to the Customer within 
this time limit.
(3) As far as the production of the components requires the involvement of the Customer, 
the Customer shall be legally bound to cooperate with us.
(4) We shall reserve to modify the construction, material, specification and type of the pro-
duct also after sending the confirmation of order if such modifications are necessary from 
a technical point of view or lead to an improvement of the product.
(5) We shall be entitled to perform partial deliveries to the Customer.
(6) In case of special models, we shall reserve the right to delivery 10% more or less than 
the ordered number of units.
§ 3. Prices and Conditions of Payment
(1) Unless otherwise agreed, our prices shall apply ex works, not including packaging and 
other shipping and transportation costs. These shall be invoiced separately.
(2) Our prices shall not include the legal VAT. This shall be indicated separately in the 
invoice at its respective legal amount on the day of billing.
(3) If later modification requests from the Customer, that we have accepted, should cause 
additional costs, the accruing additional costs shall be additionally charged to the Custo-
mer.
(4) Unless otherwise agreed, the final amount of the invoice including VAT (without deduc-
tion) shall be due for payment within 30 days from the invoice date. If payment is made 
within 10 days from the invoice date, we shall grant a discount of 2% of the invoice final 
amount.
With respect to the consequences of default of payment, legal regulations shall apply.
§ 4. Offset and Right of Retention
The Customer shall only be entitled to offset rights if his counter-claims are determined 
to be legally valid, indisputable or recognized by us. Furthermore, the Customer shall be 
entitled to exercise his right of retention only insofar as his counter-claim is based on the 
same contractual relationship.
§ 5. Delivery Time and Limitation of Liability
(1) The begin of the delivery time indicated by us shall require the clarification of all tech-
nical questions.
(2) The compliance of our delivery commitment further shall require the timely and duly 
fulfillment of the obligations of the Customer. The objection to non-performance of the 
contract shall be reserved.
(3) If the Customer is in default of acceptance or should he culpably violate other obliga-
tions to cooperate we shall have the right to make claims for any damage caused to us, 
including possible additional expenses. Further claims shall remain reserved.
(4) We shall be liable pursuant to the statutory provisions as far as the default in delivery 
is due to an intentional or grossly negligent violation of the contract within the scope of 
our responsibility or to a culpable violation of a material contractual obligation. In this 
case, however, our liability shall be limited to the foreseeable damages which may typically 
arise.
The limitation of liability shall not include the claims for damages referred to in section 8 
clause 5.
§ 6. Shipping / Passing of Risk / Insurance
(1) Unless otherwise stated in the confirmation of order, delivery ex works shall be agreed.
(2) Shipping shall be at the Customer’s risk even if our goods are delivered free of trans-
portation charges and with insurance.
§ 7. Reservation of Title
(1) We shall reserve title to the goods until receipt of all payments due under the delivery 
contract. In case the Customer should act contrary to the contract and particularly in case 
of default of payment, we shall be entitled to take back the item of purchase. Our taking 
back of the goods shall constitute a withdrawal from the contract. After taking back the 
goods, we shall be entitled to exploit the goods. The proceeds of the exploitation shall be 
deducted from the customer’s liabilities after deduction of reasonable exploitation costs.


