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Technical

Bearing Calculations

The MHD system uses a track roller bearings which run on a flat track. Due to the
hardness of the track and the contact with the bearings, the track will not deter-
mine system life. The system life will be equivalent to the shortest bearing life.
Hepco quotes the basic life for each bearing, which corresponds to a linear travel
of 1000km. The table also includes the expected bearing load for 10,000km
of linear travel and the industry standard static (Co) and a dynamic (C) load
capacity figures*!.

MHD block Basic load capacity Load for Bearing load capacities *'
loading mode for 1000 km life 10000km life | C - dynamic | C, - static
Lia L1 Amog = 34000 N 17000 N 50000 N 70000 N
L &Ly Lofmax=L18ma = 21000 N 9830 N 34000 N 21000 N

*1 The C and C, figures quoted are for cam roller operation. The normal C and C, figures can be up
to 40% higher but are not relevant to this application. Some companies quote these higher figures.

To determine system life, the user should first resolve the load into L, Lz and L, components for each MHD block using normal
statics calculations. The life for the upper (twin row taper roller) bearing is determined using the equation below:

3.3
Upper bearing life (km) = 1000 x (Ll_ff[m].)
1A

The life for the lower (twin row deep groove) bearing is determined using the equation below:

Lower bearing life (km) = 1000 x (—(_LL]B mox

The life for the side (twin row deep groove) bearing is similar to the above and is determined using the equation below:
3
Side bearing life (km) = 1000 x (LQFGX))
2

It will usually be apparent after the resolution of the load into components which bearing will determine the system life. The
above calculation will normally only need to be done for that one bearing. Normal safety factors should be applied.

Fully worked example bearing life calculations are available on the web. Go to www.HepcoMotion.com/mhddata and select

MHD_load_life.pdf

Rack and Pinion Force Calculations

The driving force which can be transmitted through a rack and pinion will depend on the choice of rack (i.e. MODS5 spur or
MOD4 x 30° helical), the size of pinion selected, the length of stroke and the desired life (total travel in km). The table below
details the driving force in N for all combinations of parts and for a useful range of stroke lengths and design lives. All figures
assume ideal lubrication and pinion contact conditions, and that all movement is for the full stroke indicated. It is recommended
that a safety factor be applied when selecting rack and pinion components. This table is suitable for initial selection of parts,
but please contact Hepco if you require a specific calculation tailored for your application.

Rack and Pinion Driving Forces

Stroke length = Tm Stroke length = 4m Stroke length = 16m
Rack and pinion Expected life of rack & pinion | Expected life of rack & pinion | Expected life of rack & pinion
combination 1000km | 5000km |25000km| 1000km | 5000km |25000km | 1000km | 5000km |25000km

MOD5 & 18 tooth pinion
MHDT40100...R5 & HP5X18

MOD5 & 24 tooth pinion
MHDT40100...R5 & HP5X24

MOD4 helical & 20 tooth pinion
MHDT40100...HR4 & HP4HX20

MODA4 helical & 24 tooth pinion
MHDT40100...HR4 & HP4HX24

5700 N 4500 N 3300 N 8300 N 7200 N 4700 N 8600 N 7500 N 4900 N

7000 N 5500 N 4000 N [ 12500 N [ 8700 N 6300N | 12700N | 9600 N 6300 N

7300 N 5700 N 4200 N 8600 N 7900 N 5700 N 8700 N 8000 N 5800 N

8200 N 6400 N 4700 N [ 10000 N [ 8100 N 5900 N | 10200N | 8300 N 6000 N
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