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Designing and Solutions



2 

Lauramid® / Lauramid Inject®

two different materials with same basement

 Lauramid® - Gravity casted material without pressure on monomers.

   Monomeres are nearly free of orientation and free of stress 

 Lauramid Inject® - 100 % resign material out of scraps during machining

   process of parts out of Lauramid®. No additional additives and combination 

   with other plastic materials 

 Similar material characteristics like Lauramid ®
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Characteristics of Lauramid®

 Casted material absolutely without pressure on monomers
 High crystalline structure (about 45%)
 Lowest water absorption of all polyamides
 High dimension stability
 High wear resistance
 High chemical resistance
 Good constructions material (temp. Of -40°C up to + 120°C)
 High impact strength up to - 80°C
 Good absorbability
 High elasticity in return (memory effect)
 Very good creep resistance
 Lubrication not necessary, dry run possible



4 

Characteristics of Lauramid Inject®

 Lower water absorption then other polyamides
 Good dimension stability
 Good wear resistance
 High chemical resistance
 Good constructions material (temp. Of -40°C up to + 120°C)
 Good absorbability
 Good elasticity in return (memory effect)
 High creep resistance

Material developed for injection moulding 
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Physical properties of various Nylons 
(Polyamids) in comparison 

Equilibrium - moisture contents of 
various Nylons (Polyamids) as 
function of the relative air humidity 
at ambient temperature 

PA 12 C (Lauramid®) 

PA 12 R (Lauramid Inject) 

PA 12 R 
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Physical properties of various Nylons 
Polyamids in comparison 

Percentage of increase in 
length of various Nylons 
(Polyamids) dependent 
on the percentage of 
water absorption (water 
with ambient 
temperature) 

PA 12 R 

PA 12 C (Lauramid®) 

PA 12 R (Lauramid Inject) 
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Physical properties of various Nylons 
(Polyamids) in comparison 

Tensile strength 
of various 
Nylons 
(Polyamids) as 
function     
of the content 
of moisture at 
20°C 

PA 12 R 

PA 12 C (Lauramid®) 

PA 12 R (Lauramid Inject) 
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Physical properties of various Polyamides 
in comparison 
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Designing of Rollers out of Lauramid® 
and Lauramid Inject®

 Examination reports institute for material handling Technical University (TU) Berlin

 VDI-research reports # 313 / 353 / 492 / 601

 Characteristic lifetime diagrams for Lauramid®-rollers with Ø = 80mm

 No characteristic lifetime diagrams for Lauramid®and Lauramid Inject®- rollers with
Ø = 20 - 30mm

 18 years experience with Lauramid® rollers for sliding doors in the automotive
industry

 Execution of FE-analysis and inspect the comparison strength at -40°C / 23°C / 80°C

 Evaluation of state of stress in the Lauramid® and Lauramid Inject®- ring

 Comparison with approved rollers in the automotive industry
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Impact of the maximum load on 
Lauramid®-Loadrollers 

 Outside diameter

1. Geometry

 Convexity radius

Width of rollers ( 10mm)

Wallthickness of Lauramid®-ring

Ring 

Bearing 

R65 

D2
8 Rail 

Bearing 

Ring 

FE-model (R=65 mm) 
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Impact of the maximum load 
on Lauramid®-Loadrollers 

 Outside diameter

1. Geometry

 Convexity radius

Ring 

Bearing 

R65 

D2
8 Rail 

Bearing 

Ring 

FE-model (R=65 mm) 

Running-time [h] 

Flattening of roller D=28 mm depening on the  
running-time at a  ambient air temperature of 80°C, 
load F=400N 
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Impact of the maximum load on 
Lauramid®-Loadrollers 

 Outside diameter

1. Geometry

 Convexity radius

Width of rollers ( 10mm)

Ring 

Bearing 

R65 

D2
8 Rail 

Bearing 

Ring 

FE-model (R=65 mm) 

Running-time [h] 

Flattening of roller D=28 mm depening on the 
running-time at a  ambient air temperature of 80°C, 
load F=400N 

10.06.2014 

Comparison  
strength  
[N/mm2] 

Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C 

Comparison  
strength  
[N/mm2] 

 
Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
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Impact of the maximum load on 
Lauramid®-Loadrollers 

 Outside diameter

1. Geometry

 Convexity radius

Width of rollers ( 10mm)

Ring 

Bearing 

R65 

D2
8 Rail 

Bearing 

Ring 

FE-model (R=65 mm) 

Running-time [h] 

Flattening of roller D=28 mm depening on the 
running-time at a  ambient air temperature of 80°C, 
load F=400N 

10.06.2014 

Comparison  
strength  
[N/mm2] 

Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C 

Comparison  
strength  
[N/mm2] 

 
Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
 

Comparison strength in the ring, D=28mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C 

Comparison 
strength  
[N/mm2] 

Comparison 
strength  
[N/mm2] 

Comparison strength in the ring, D=28mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
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Impact of the maximum load on 
Lauramid®-Loadrollers 

 Outside diameter

1. Geometry

 Convexity radius

Width of rollers ( 10mm)

Wallthickness of Lauramid®-ring

Ring 

Bearing 

R65 

D2
8 Rail 

Bearing 

Ring 

FE-model (R=65 mm) 

Running-time [h] 

Flattening of roller D=28 mm depening on the 
running-time at a  ambient air temperature of 80°C, 
load F=400N 

10.06.2014 

Comparison  
strength  
[N/mm2] 

Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C 

Comparison  
strength  
[N/mm2] 

 
Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
 

Comparison strength in the ring, D=28mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C

Comparison 
strength  
[N/mm2] 

Comparison 
strength  
[N/mm2] 

Comparison strength in the ring, D=28mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
 

Co
m

pa
ris

on
 s

tr
en

gt
h 

[N
/m

m
2 ]

 

Load in the ring, W=10mm, FN=350N, r=65 mm  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm 

Comparison strength in the ring, FN=350N, T-30°C 

Wallthickness of ring [mm] 

Contact area Press fit 

Normal strength in the ring, FN=350N, T-30°C 

Wallthickness of ring [mm] 

N
or

m
al

 s
tr

en
gt

h 
[N

/m
m

2 ]
 

Contact area Press fit 
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Impact of the maximum load on 
Lauramid®-Loadrollers 

 Outside diameter

1. Geometry

 Convexity radius

Width of rollers ( 10mm)

Wallthickness of Lauramid®-ring

Ring 

Bearing 

R65 

D2
8 Rail 

Bearing 

Ring 

FE-model (R=65 mm) 

Running-time [h] 

Flattening of roller D=28 mm depening on the 
running-time at a  ambient air temperature of 80°C, 
load F=400N 

10.06.2014 

Comparison  
strength  
[N/mm2] 

Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C 

Comparison  
strength  
[N/mm2] 

 
Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
 

Comparison strength in the ring, D=28mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C 

Comparison 
strength  
[N/mm2] 

Comparison 
strength  
[N/mm2] 

Comparison strength in the ring, D=28mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
 

Co
m

pa
ris

on
 s

tr
en

gt
h 

[N
/m

m
2 ]

 

Load in the ring, W=10mm, FN=350N, r=65 mm  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm 

Comparison strength in the ring, FN=350N, T-30°C 

Wallthickness of ring [mm] 

Contact area Press fit 

Normal strength in the ring, FN=350N, T-30°C 

Wallthickness of ring [mm] 

N
or

m
al

 s
tr

en
gt

h 
[N

/m
m

2 ]
 

Contact area Press fit 

Comparison strength in the ring, D=25,8mm, W=10mm, FN=350N, r=65 mm 
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -40°C 

Comparison 
strength  
[N/mm2] 

Comparison 
strength  
[N/mm2] 

Comparison strength in the ring, D=24,8mm, W=10mm, FN=350N, r=65 mm 
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -40°C 
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Impact of the maximum load on 
Lauramid®-Loadrollers 

 Outside diameter

1. Geometry

 Convexity radius

Width of rollers ( 10mm)

Wallthickness of Lauramid®-ring

Ring 

Bearing 

R65 

D2
8 Rail 

Bearing 

Ring 

FE-model (R=65 mm) 

Running-time [h] 

Flattening of roller D=28 mm depening on the 
running-time at a  ambient air temperature of 80°C, 
load F=400N 

10.06.2014 

Comparison  
strength  
[N/mm2] 

Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C 

Comparison  
strength  
[N/mm2] 

 
Comparison strength in the ring, D=26mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
 

Comparison strength in the ring, D=28mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -30°C 

Comparison 
strength  
[N/mm2] 

Comparison 
strength  
[N/mm2] 

Comparison strength in the ring, D=28mm, W=10mm, FN=350N,  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= 23°C 
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m
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Load in the ring, W=10mm, FN=350N, r=65 mm  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm 

Comparison strength in the ring, FN=350N, T-30°C 

Wallthickness of ring [mm] 

Contact area Press fit 

Normal strength in the ring, FN=350N, T-30°C 

Wallthickness of ring [mm] 

N
or

m
al

 s
tr

en
gt

h 
[N

/m
m

2 ]
 

Contact area Press fit 

Comparison strength in the ring, D=25,8mm, W=10mm, FN=350N, r=65 mm 
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -40°C 
 
 

Comparison 
strength  
[N/mm2] 

Comparison 
strength  
[N/mm2] 

Comparison strength in the ring, D=24,8mm, W=10mm, FN=350N, r=65 mm 
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -40°C 

Demands on the ring at T= -40°C, W=10mm, FN=350N, r=65 mm  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm 

Radial strength (initial load) in the press fit area between ring and bearing,  
FN=350N, T= -40°C 

Way along press fit area [mm] 

Ra
di

al
 s

tr
en

gt
h 

[N
/m

m
2 ]

 



17 

Impact of the maximum load on 
Lauramid®-Loadrollers 

2. Temperatures -40°C up to + 120°C

Requirements on the Lauramid®-ring

 not loose fitting at high temperatures (+80°C)

slip effect 

 not break at deep temperatures (-40°C)

increasing in comparison strength 
at -40°C  

Comparison 
strength  
[N/mm2] 

Comparison strength in the roller, W=10mm, FN=350N, r=65 mm  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -
40°C 

Comparison 
strength  
[N/mm2] 

Comparison strength in the ring, W=10mm, FN=350N, r=65 mm  
bearing seat width: 6 mm, press fit on the bearing seat: 0,2 mm, T= -40°C 
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Max. using force for carrier rollers out of 
Lauramid® and Lauramid Inject®  

max. normal 

force [N] 

ØOutside 

[mm] 

Width of roller 

 [mm] 

ØOutside Outer ring 

 [mm] 

250 25 10 19 
300 26 10 19 
350 28 10 19 

Lauramid® 

max. normal 

force [N] 

ØOutside 

[mm] 

Width of roller 

 [mm] 

ØOutside Outer ring 

 [mm] 

200 25 10 19 
250 26 10 19 
300 28 10 19 

Lauramid 
Inject®  

Bearing: 607 2RS 
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Force to press out the bearing out of the 
Lauramid®/Lauramid Inject®-Carrierroller 

Roller 300926 

Ø 25 x 10  

min. force 

2100 N 

- Test speed [10 mm/min]

- Temperature: 23°C

 Testing conditions

Roller 301976 

 Ø 23 x 10 

min. force 

1350 N 

Roller 301534 

Ø 28 x 10 

min. force 

2220 N 
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Roller 300926 

Ø 25 x 10  

min. force 

1040 N 

- Test speed [10 mm/min]

- Temperature: 80°C

 Testing conditions

Roller 301976 

 Ø 23 x 10 

min. force 

600 N 

Roller 301534 

Ø 28 x 10 

min. force 

1085 N 

Force to press out the bearing out of the 
Lauramid®/Lauramid Inject®-Carrierroller 
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Advantage of guiding rollers out of 
Lauramid® and Lauramid Inject®

 Absorbing of shrinking and vibration

 Rugged in dimensions

 Wear resistant

 Long lifetime (will achieve the car-lifetime)

 Pretty good true running

 Pretty robust against flattening under vertical load (especially guiding rollers)
==> reducing loudness


