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u, t l f Pon· r Trr11 mi. ion Ele I nr 707 

j z -dFz 
/ 1'hn:ad 

angle o. 

R 

haft thre d 

co~8 COS([ d.F1 

Force crew shaft thread 
appli to the nut thread 

Fi0 ure 10. . F rce a e tion of leads re\ thread apply to the nut thread whe~ lifti~g 
(\\·orking a~ain t a load. The thread nom1al force ha been decompo ed mto tt 

mponen . 

Fieure I 0. . h \\ a e tion of a lead crew thread that i being u ed to lift (work again t) 
a lo d. The relati n between the differential axial force d.Fz and the differential circumferential and 
radial force are ti un from a urnmation of the force at a point: 

dFe = d.Fz t o o. + _nRµ } 
_xRco a. - µ 

dF. 
_ - dFz ina. 

R-
CO aco 0 - µsin0 

For the e where the re, u ed to lower a load 

dFa = dFz {-1tRµ - co o.} 
_xRco a.+µ 

(10.8.3) 

(10.8.4) 

(10.8.5) 

(10 . . 6) 

The pre ence of the radial force 1 a hint that on mu t look at what el e i happening to the nut in 
additi n to th u ual cal ulation for the required drive torque. 

in the d pth of thread i a· urned mall compared to the diameter of the crew, the axial 
fi re an be on idered to be di tributcd around a helical !in through a thread contact angle 'I'. 
The differential axial force d.Fz i thu 

(10.8.7) 

For a right-hand oordinat y tern uperimpo ed at the center of the lea crew haft the Carte ian 
rdinat of an , point on the h lix at an angle 'I' will be 

=R o 'II Y = R sin 'I' z = \jlt 

2n 
(10.8.8) 

\Ye are inte ted in the a e , here gravity doe not help the lead crew to move the load (i.e., 
raisin, a load e u lowerin a load). For con enien e, let the following constants be introduced: 

CRR = - ino. 
co aco 0 - µ in0 

(10.8.9) 
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