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Abstract

The purpose of this paper is to study the design process of a new drilling machine. We

perform the quality function deployment and find the design parameters of customer

requirement. The fuzzy regression analysis is applied to find the relationship between the 

design parameters and engineering characters. The main ordering engineering characters

obtained by the quality function deployment are the volume of drilling machine, the absorbency 

of vibration, the impact tolerance and the high temperature tolerance. And the key three design 

parameters influencing the engineering character are the external diameter of cylinder, the

internal diameter of drill and the internal diameter of air duct. From the result of the fuzzy 

regression analysis, some design parameters have no influence to the engineering characters but

some parameters have. In conclusion, we find the fuzzy regression analysis is an efficiency

method for drilling machine design as considering the customer requirement. Also, this model

can be an important reference of new product design in the future. 

Keywords: quality function deployment, consumer requirement, engineering character,

design parameter, fuzzy regression analysis.
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A

Min=

(b0+50*b1+28*b2+110*b3)+(b0+55*b1+22*b2+128*b3)+

(b0+70*b1+30*b2+160*b3)+(b0+50*b1+28*b2+128*b3)+

(b0+50*b1+28*b2+160*b3)+(b0+50*b1+22*b2+110*b3)+

(b0+50*b1+22*b2+128*b3)+(b0+50*b1+22*b2+160*b3)+

(b0+50*b1+30*b2+110*b3)+(b0+50*b1+30*b2+128*b3)+

(b0+50*b1+30*b2+160*b3)+(b0+55*b1+28*b2+110*b3)+

(b0+55*b1+28*b2+128*b3)+(b0+55*b1+28*b2+160*b3)+

(b0+55*b1+22*b2+110*b3)+(b0+55*b1+22*b2+160*b3)+

(b0+55*b1+30*b2+110*b3)+(b0+55*b1+30*b2+128*b3)+

(b0+55*b1+30*b2+160*b3)+(b0+70*b1+28*b2+110*b3)+

(b0+70*b1+28*b2+128*b3)+(b0+70*b1+28*b2+160*b3)+

(b0+70*b1+22*b2+110*b3)+(b0+70*b1+22*b2+128*b3)+

(b0+70*b1+22*b2+160*b3)+(b0+70*b1+30*b2+110*b3)+

(b0+70*b1+30*b2+128*b3);

a0>=0 a1>=0 a2>=0 a3>=0 b0>=0 b1>=0 b2>=0 b3>=0;



(1-10)

(a0+50*a1+28*a2+110*a3)+0.8*(b0+50*b1+28*b2+110*b3)>=5.9;

-(a0+50*a1+28*a2+110*a3)+0.8*(b0+50*b1+28*b2+110*b3)>=-5.1;

(a0+55*a1+22*a2+128*a3)+0.8*(b0+50*b1+28*b2+110*b3)>=6.8;

-(a0+55*a1+22*a2+128*a3)+0.8*(b0+50*b1+28*b2+110*b3)>=-5.2;

(a0+70*a1+30*a2+160*a3)+0.8*(b0+70*b1+30*b2+160*b3)>=7.6;

-(a0+70*a1+30*a2+160*a3)+0.8*(b0+70*b1+30*b2+160*b3)>=-4.4;

(a0+50*a1+28*a2+128*a3)+0.8*(b0+70*b1+28*b2+128*b3)>=5.8;

-(a0+50*a1+28*a2+128*a3)+0.8*(b0+70*b1+28*b2+128*b3)>=-4.2;

(a0+50*a1+28*a2+160*a3)+0.8*(b0+70*b1+28*b2+160*b3)>=6.8;

-(a0+50*a1+28*a2+160*a3)+0.8*(b0+70*b1+28*b2+160*b3)>=-5.2;

(11-20)

(a0+50*a1+22*a2+110*a3)+0.8*(b0+70*b1+22*b2+110*b3)>=7.7;

-(a0+50*a1+22*a2+110*a3)+0.8*(b0+70*b1+22*b2+110*b3)>=-5.3;

(a0+50*a1+22*a2+128*a3)+0.8*(b0+70*b1+22*b2+128*b3)>=4.4;



-(a0+50*a1+22*a2+128*a3)+0.8*(b0+70*b1+22*b2+128*b3)>=-3.6;

(a0+50*a1+22*a2+160*a3)+0.8*(b0+70*b1+22*b2+160*b3)>=7.6;

-(a0+50*a1+22*a2+160*a3)+0.8*(b0+70*b1+22*b2+160*b3)>=-4.4;

(a0+50*a1+30*a2+110*a3)+0.8*(b0+70*b1+30*b2+110*b3)>=7.7;

-(a0+50*a1+30*a2+110*a3)+0.8*(b0+70*b1+30*b2+110*b3)>=-5.3.;

(a0+50*a1+30*a2+128*a3)+0.8*(b0+70*b1+30*b2+128*b3)>=8.7;

-(a0+50*a1+30*a2+110*a3)+0.8*(b0+70*b1+30*b2+110*b3)>=-6.3;

(21-30)

(a0+50*a1+30*a2+160*a3)+0.8*(b0+70*b1+30*b2+160*b3)>=6.8;

-(a0+50*a1+30*a2+160*a3)+0.8*(b0+70*b1+30*b2+160*b3)>=-5.2;

(a0+55*a1+28*a2+110*a3)+0.8*(b0+70*b1+28*b2+110*b3)>=8.4;

-(a0+55*a1+28*a2+110*a3)+0.8*(b0+70*b1+28*b2+110*b3)>=-7.6;

(a0+55*a1+28*a2+128*a3)+0.8*(b0+70*b1+28*b2+128*b3)>=8.6;

-(a0+55*a1+28*a2+128*a3)+0.8*(b0+70*b1+28*b2+128*b3)>=-5.4;



(a0+55*a1+28*a2+160*a3)+0.8*(b0+70*b1+28*b2+160*b3)>=8.7;

-(a0+55*a1+28*a2+160*a3)+0.8*(b0+70*b1+28*b2+160*b3)>=-6.3;

(a0+55*a1+22*a2+110*a3)+0.8*(b0+70*b1+22*b2+110*b3)>=4.9;

-(a0+55*a1+22*a2+160*a3)+0.8*(b0+70*b1+22*b2+110*b3)>=-4.1;

(31-40)

(a0+55*a1+22*a2+160*a3)+0.8*(b0+70*b1+22*b2+160*b3)>=7.8;

-(a0+55*a1+22*a2+160*a3)+0.8*(b0+70*b1+22*b2+110*b3)>=-6.2;

(a0+55*a1+30*a2+110*a3)+0.8*(b0+70*b1+30*b2+110*b3)>=6.8;

-(a0+55*a1+30*a2+110*a3)+0.8*(b0+70*b1+30*b2+110*b3)>=-5.2;

(a0+55*a1+30*a2+128*a3)+0.8*(b0+70*b1+30*b2+128*b3)>=6.9;

-(a0+55*a1+30*a2+128*a3)+0.8*(b0+70*b1+30*b2+128*b3)>=-6.1;

(a0+55*a1+30*a2+160*a3)+0.8*(b0+70*b1+30*b2+160*b3)>=3.8;

-(a0+55*a1+30*a2+160*a3)+0.8*(b0+70*b1+30*b2+160*b3)>=-3.2;

(a0+70*a1+28*a2+110*a3)+0.8*(b0+70*b1+28*b2+110*b3)>=8.9;

-(a0+70*a1+28*a2+110*a3)+0.8*(b0+70*b1+28*b2+110*b3)>=-8.1;



(41-50)

(a0+70*a1+28*a2+128*a3)+0.8*(b0+70*b1+28*b2+128*b3)>=5.8;

-(a0+70*a1+28*a2+128*a3)+0.8*(b0+70*b1+28*b2+128*b3)>=-4.2;

(a0+70*a1+28*a2+160*a3)+0.8*(b0+70*b1+28*b2+160*b3)>=6.7;

-(a0+70*a1+28*a2+160*a3)+0.8*(b0+70*b1+28*b2+160*b3)>=-4.3;

(a0+70*a1+22*a2+110*a3)+0.8*(b0+70*b1+22*b2+110*b3)>=5.8;

-(a0+70*a1+22*a2+110*a3)+0.8*(b0+70*b1+22*b2+110*b3)>=-4.2;

(a0+70*a1+22*a2+128*a3)+0.8*(b0+70*b1+22*b2+128*b3)>=5.9;

-(a0+70*a1+22*a2+128*a3)+0.8*(b0+70*b1+22*b2+128*b3)>=-5.1;

(a0+70*a1+22*a2+160*a3)+0.8*(b0+70*b1+22*b2+160*b3)>=6.9;

-(a0+70*a1+22*a2+160*a3)+0.8*(b0+70*b1+22*b2+160*b3)>=-6.1;

(51-54)

(a0+70*a1+30*a2+110*a3)+0.8*(b0+70*b1+30*b2+110*b3)>=7.4;

-(a0+70*a1+30*a2+110*a3)+0.8*(b0+70*b1+30*b2+110*b3)>=-6.6;



(a0+70*a1+30*a2+128*a3)+0.8*(b0+70*b1+30*b2+128*b3)>=7.7;

-(a0+70*a1+30*a2+128*a3)+0.8*(b0+70*b1+30*b2+128*b3)>=-5.3;

End


