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(Oscillatory Roller T ransmission, ORT)
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. ORT ,
( )
ORT . ,
i LINGO10.0
1
1.1
5 -2,
X= (x1,02,x3,%4,x5)" = (Dg, dee, datc, e, be)" . (1)
.'Dg Py tg = Dgsin M;Zg Py dg =
8
(0.4"" 1. l)tg = dgctg; dgl = (0.4"" 1. 2)dg = dgl('dg; €c = (0. 15N 0. 6)dg = eedg,'
b= (0.6~ 1.5)dy = bedy.
1.2
2]
f(x) = —(x1+ xiwxasin =) x1x2xsin =, (2)
2 Zsg ¢
1.3
(1)
",E II,E
(= 0.418 [ w, g1 = 0.418 JbLT— ) (3)
:E ( , E=2.06GPa);r , r= %&;
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Iy ; Fa

(2)
p= 0.418 fz;E 2(d§ngD,-) w.g2 = 0.418 fz;E 2“1;;]_1)") ) (4)
:Dj s Fr
(3)
k= 0.418 ’\F w,g3= 0.418 ’\F— oo 0 (5)
r
b , b= br , r = (_lg';F
2
(4)
F
p= o peegi= - pr O (6)
pr

(5) SXjmin X

X jmax, j= 12 ,5.
2
2.1 LINGO10. 0

LINGO , Window s LINGO ,
, BILINGO
: LINGO , C ) .
; 1 ;
, .LINGO 5
. LINGO LINGO10.0, ,
, , 32 000,

16 000, 3 200, 3 200.

LINGO MODEL: , END . SETS ENDSETS DATA
ENDDATA INIT ENDINIT MODEL END CALC ENDCALC ; .
LINGO , @ . LINGO

, , @FREE( Variable-name)
. ! . min max;
@gin(V ariablename) ,
LINGO10.0
2.2
1= 20, Pi= 7TkW, nm= 1440rpm, P>= 6.51kW,

n2= 72 rpm, T>= 863.48 N m. , , s . L=
i= 20, Zy = i— 1= 19, 40 Cr , HRC = 50; » = 875 MPa;p, =
170 M Pa.
2.3

Ze= 19 (2) f(x)= 3(x1+ xlxzsinl—g)lexzxssinﬁ, (3) (6)
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_ 1 Lo [ x1— 0,32x1x204 )
gt =— 875+ 433 665. 96 NEE 0; g2 =— 875+ 561 826. 85 nlx?x%xs(xlxz 20, 32 1wans ) 0;

gs=— 875+ 492 754.72 {+ 0; g4 = — 170 23129648
1X2X3X5 X1X2X3X5

;200 =« 500;0.4 «x2 1.1;0.4  «x3 1.2,0.15 x4 0.6,0.6 x5 1. 5.

2.4
fmincon() ', . LINGO10.0
( By, x" = [381.587 2, 1. 100 00, 1. 200 00, 0. 600 0,

1.50 001", £ = 0.330 628 5E+ 08 mm’; [2] x = [491.37,1.0476,
1.1396,0.5962,1.433 6], f = 0.633 225 1E+ 08 mm’: ,
47.80%.

model:

MODEL:! ;

min= pi/2%* (x1+ x1* x2* @ sin( pi/19)) 2% x1* x2* x5% @ sin( pi/19);

pi= 3.1415926;

433665. 96/ (x173* x22* x5)70.5- 875< = O

561826. 85* ((x1- 0.32% x1* x2*% x4)/(x173* x272% x5* (x1* x2- 0.32*% x1* x2*% x4)))"(1/2)- 875< = 0;
492754. 72/ ( x172* x272% x3* x5)0.5- 875< = 0;

3372964.8/( x173* x272% x3* x5) - 170< = 0;

@ bnd( 200, x1,500); @ bnd(0.4,x2,1.1); @ bnd(0.4,x3, 1. 2) ;@ bnd(0. 15, x4,0.6);

@bnd( 0. 6,x5,1.5);

END

, LINGO10.0 ,
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Optimization Design of Oscillatory Roller Transmission

Based on Global Optimization

JIN Deng-quan
( Changde Tobacco Machinery Co. Ltd. , Changde 415000, Hunan China)
Abstract: Oscillatory roller transmission is a new kind of transmission. T he basic parameters of oscillatory
roller transmission play an important effect on transmission technology and economy. In this paper, the
optimum model is established and the global optimum solution is obtained by LIN GO10. O software. T he
result shows the model is practical and effective and its solution is global solution, better than the result
with general optimum method. As the method is simple, it is worthy to spread in optimum design.
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