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1- 3) 1pm
1 mm
1 2 3 4
x(mm) 7( 10;5.2) x(mm) z(1052) x(mm) z(1052) x(mm) z( 105.2)
13 0. 550860 | 0. 126810 | 0. 550847 | 0.126887 | 0.550878 | 0.126842 | 0.552118 | 0. 141650
89 0. 550413 | 0.396377 0. 550401 |- 0. 395757 0.550432 |- 0. 396124| 0.551606 - 0.405894

165 0. 549969 |- 0.205955 0. 549957 |- 0. 205908 0.549987 |- 0. 205937 0.551095 |- 0.222819

241 0. 549536 |- 0.363736 0. 549524 |- 0. 363702 0.549554 |- 0. 363724| 0.550598 |- 0.395696

329 0. 549268 |- 0.463179 0. 549255 |- 0. 463154] 0.549286 |- 0. 463171| 0.550289 |- 0.504561

1 1 5, DOL= 0. 004,
RTOL= 0. 1; 2, = 10,DOL= 0.004, RTOL= 0. 1; 3, =
10,DOL= 0. 001, RTOL= 0.01 58 ( 2) :

4 114 ( 3) . = 10, DTOL = 0. 004,
RT OL: 0. 1 1 4 Mmax: 14. 4kg— mm 1 13,
89, 165, 241, 329 5
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E= 1500kgf/ mm’,v= 0.35; 3

E= 0. lkgf/mm°,

2. 1x 10°%kgf/ mm”’, v= 0.3

E= 750kgf/mm’, 0= 0.28, 4

E= 7000kg/ mm’, v

0. 28, I E=

E= 2.1x 10'kgf/ mm’, v= 0. 3

2 E= ISOOkgf/mmz, U= 0.35 Ko :kgf- em/rad
() 1.9725° 3.76555° 5.21015° 6.19927° 6. 47670°
Ko 0.278853 | 0.441235 0. 63343 0.79854 0.84925
3 E= 750kgf/ mm”, t= 0.28 Ko :kegf- cm/rad
() 3.46214° 5.0050 6. 03752 6.8465 7.52259
Ko 0. 2383 0. 32969 0. 409965 0.48203 0. 548387
4 E= 0. Ikgf/ mm’, E= 7000kgf/mm2
v 0.28 Ko :kgf- em/rad
() 0.9217° 1.942° 2.8° 3.73 4.05°
Ko 0.1186 0.226 0.386 0. 59 0.6788
I, 2, 3, 4 . E , ht, h2
113 "7K(p
1 MFEP
K(g 7K(lt
0. 379%gf- cm/rad, R ,Ko
Ke M FEP )
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DISCUSSION ON THE CALCULATIONS OF
THE TORSIONAL STIFFNESS OF A PIVOT

Zhu Chenglong

(Shanghai Institute of Mechanical and Electrical E ngineering)

Abstract Pivot is one of the key elements of some highly precise devices used in the
fields of aviation and aerospace etc. The torsional stiffnesses versus torsional angles and
the corresponging deformation of the pivot under torsion are very important behaviors that
must be controlled when the pivotis in use. If the behaviors do not satisfy the requirment,
the whole device will be out of action. To date, these kinds of products still rely on im-
port. Employing the MFGS method geometric nonlinear part and linear part of M FEP
software, whose calculating of capabilities are the same as those of ADINA software, we
calculated these above mentioned behavior of related pivot specimen. The analysis shows
that the actual welding depth between the rotating sleeve and flat crossed spring will affect
the calculation results to a great extent. Also, the effect caused by the original wrinkle
and the thickness tolerance of the flat crossed spring, and the changes of constrained con—
ditions of a sleeve on the torsional stiffness of the pivot were observed. At last, the paper

proposed some suggestions for further research and manufacture of the pivot.

Key words pivot, nonlinear torsional stiffness, linear torsional stiffness, welded depth

of the flat crossed spring



