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Multi-objective Optimization Design Based on MATLAB of Hydraulic Drill Gear Reducer/LU Hui-ming ( Zhejiang
Hangzhou Drilling Machine Manufactory Co. , Ltd. , Hangzhou Zhejiang 310020, China)

Abstract: The paper introduced the calculation method for optimization design of hydraulic drill gear reducer by MATLAB
software ; with the assurance of overall gear ratio and bearing capacity, taking the minimum gear center distance and the

minimum gear thickness as multi-objective, reasonable parameters of hydraulic drill gear reducer were obtained. The gear

number and the center distance were reduced by 4. 56% and 5. 94% respectively after optimization.
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(1) %5 H & LB ARPREL gearboxfun (x) :

function f = gearboxfun (x)

wl =0.4;w2 =1 -wl;

fl =0.2%x(1) *x(3) * (x(5) +1) +0.125 %x(2) *x(4) *
(x(6) +1) ;% K TE 1%

2=0.5%x(1) *x(3) % (1 +x(5)) +0.5%x(2) *x(4) * (1
+x(6)) ;% L

f=wl*fl +w2 =12

(2) g5 H & AR M 29 H R %L gearboxcon
(X):

function [ c¢,ceq] = gearboxcon(x) ;

P VI F PR

c(1) =[1-8.915206e =7 #x(1) 3#x(3) 3*x(5)];

e(2) =[1-1.767552e =5 % x(1) 3 %x(3) 2% (x(5) +1) +
5.521579e =5 #x(1) 3% x(3) * (x(5) +1) ];

c(3) =[4-x(1)];c(4) =[x(1) -6];

e(5) =[17-x(3) ]5¢(6) =[x(3) -25];

c(7) =[74 -x(1) #x(3) +2.5=x(1)];

c(8) =[1-1.160833e -6 *x(2) 3 *x(4) 3 *x(6)/x(5)];

c(9) =[1-1.150750e =5 = x(2) 3 #x(4) 2% (x(6) +1)/x
(5) +3.594782¢ =5 # x(2) 3 # x(4) * (x(6) +1)/x(5) |5

¢(10) =[5 -x(2) J;e(11) =[x(2) -8];

e(12) =[17 -x(4) J;¢(13) =[x(4) -25];

c(14) =[2# (x(1) +50) +x(1) #x(3) *x(5) =x(2) *x(4)
#x(5) # (1+x(6))];

c(15) =[x(5) #x(6) —8.421];¢(20) =[8.379 = x(5) *x
(6) 1

c(16) =[12 +54.17332 % x(5) 0.25 +7.5 * x(2) = x(2) #*x
CONN

c(17) =[ (x(2) *x(4) *x(6) +2*x(2)) -340];

UEIFST TR

ceq=[];

(3) 7 MATLAB iy 414 1 H1i5 17 gearboxout. m
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gearboxout. m

cle;clear

x0=[45171811];

A=[]:b=[1;

Aeq=[];beq=[1];

lb=[T;ub=[T;

[ x,fval,exitflag ] = fmincon ( gearboxfun’,x0,A b, Aeq,beq,lb,ub,”

gearboxcon”)

-
() Par4h

X = [4. 0000 5.6445 21.0000 22.4998 3.2373 2. 5883]

fval =294. 7525

exitflag = 1
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