
Bearing Selection



Crossed Roller Bearing Selection

● Eliminates the need for a 2 bearing 
support at each joint (like was done in 
2018)

○ Clamp mounting vs slip clearance on a shaft 
will have lower backlash

● High moment loading stiffness 
because of line contact of rollers vs 
point contact of balls



Question: Is a crossed-roller bearing stiffness enough?

● Reference page 18-18 of 
manual

● Estimating stiffness based 
on the slope of the origin to 
(0.05 kNm, 0.6 rad) data 
point from this graph

● Result of 833333.3333 
Nm/rad 

● Roughly 40X the #35 prox 
chain stiffness, so seems 
plenty stiff enough



Reference equations from pg 18-9 of the manual for 
equations to calculate equivalent dynamic load rating

Question: Is our bearing strong enough?



Question: Is our bearing strong enough? (cont)

● Assume that our max load is 100 lbf at the end of a fully extended arm (58 in)
○ Estimate someone pushing reasonably hard sideways

● dp = 128 mm
● M = 200*58 in-lbf
● X = 1 (because it is primarily moment loading)
● Pc = 12.1 kN

The max load rating is 16.5 kN. Resulting FOS is 1.6, which seems adequate



Design Detail: How to mount a crossed roller bearing

● Make sure to not clamp past ds 
or dh


