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Abstract: The paper deals with the influence of technological factors such as
discharge energy, angle between sides and thickness of the semi-finished products, on
joining radius that obtained to the electro hydraulic perforation of the polygonal holes.

Keywords: perforation, holes, statistics.

1. Introduction Factors taken in the study were:
A — Discharge energy, in J;

For study these factors have made B — Angle between sides of the polygon, in

experimental measurements used  semi-

o : degrees;,
g[zgsiheocil_pc):rocligfztl;‘]rotrge agggé?,urgreangrecsaemgg C - Thickness of the semi-finished products,
results perforation holes in the case semi- in mm i
finished products from aluminum perform Levels of the three factors are date in tabITeagl.ez
without energy concentrator! [1], [2], [3]. Factor Cevel 1 Level 2
To analyze the results, using method of the (minimum) (maximum)
experiences plans development by G. Taguchi A 650 1260
[4]. B 60 120
After the experimental determinations, was C 0.5 10
calculated the average wvalues for each )
experiment and the result are given in table 1 Matrix effects of the plan are presented table
Tabele 1 3.
Nr. Factors Valu Table3
exp. A B C es Nr. Factori Interactiuni
1 1 1 1 2,5 exp. |A|B|C| AB AC BC ABC
2 1 1 2 3,0 1 - |- + + +
3 1 2 1 0,7 2 + + - - +
4 1 2 2 1,3 3 + ] - - + - +
5 2 1 1 0,8 4 o - - +
6 2 1 2 1,6 5 |+ + +
7 2 2 1 0,2 6 |+ + - +
8 2 2 2 0,5 7T |+ *] - +
8 + |+ |+ + + + +
2. Elaboration of the experiences plan ]
For study, was used a factorial plan with 3. Calculation of the average effects
three factors and two levels of form The general average of the values:

2-2.2 =23 =8 experiences.
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Calculation of effect factor A

7
@) E, :%ZYi ~M =-0,275mm(i —impar)

i=1
8
Ec, = %Zvi ~M =0,275mm(i — par)
i=2

In figure 2 is the effect factor C

1 4
E,==>Y —-M =0,55mm 2
Al 4§ i ( ) 14
13 1,2 ?
E,, = ZZYi —~M =-0,55mm A3) ) /
i=5 /
In figure 1 is the effect factor A 08 Py —e—EC
o =]
1,8 0,4
16 02
1,4 *\ 0
1? \ — 0123
o { (=] .
: \ Figure 3
06 5
8:3 Figure 4 are present the effect of factor A, B and
0 C on the joining radius.
O N o
Figure 1. 18
1,6 *
Calculation of effect factor B 1.4 |
1(&2 6 1,2 \ —o—EA
= =[2Yi +ZYi]—M =0,65mm 1 —m EB
4 i=1 5 0.8 \
, | EC
1(& & 0,6
Ess :4(23:Yi+z7:Yij—M = —0,65mm 04 s
0,2
In figure 2 is the effect factor B O T T
0123
18 Figure 4
1,6 ’\
1,4 I The values of interactions
12 I The average values of factors A and B
1 \ [—— 5] Y, +Y
08 M g =2 =275 4)
06 \\ 2
0,4 Y, +Y,
02 ° M g, = ———+=10; ®)
0 +————
Y +Y,
0123 M0 = 5; 6 _12: (6)
Figure 2 v 1y
M p282 = A =035 (7

Calculation of effect factor C

Interaction AB

Exer = Mg —M —E, — Eg, =+0,225mm
Enp, =Mup, —M -E, —Eg, =-0,225mm
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Eaer = Mo —M —E,, —Eg, =-0,225mm

Eppr =M, —M —E,, —Eg, = +0,225mm
Values of the interaction A and B are

presented in the table 4.

Table 4
B
1 2
A 1 0,225 -0,225
2 -0,225 0,225
The average values of factors A and C
Y, +Y.
M e, =———=16; (8)
M g2 :YZ Yy =215; )
Y. +Y.
M poer == 5 L=0,5 (10)
M e, =Yoo _105 (11)
Interaction AC
EAlCl = MAlCl -M - EAl - E01 =0,0mm
Epc: =Mpe,—M —E, —E¢, =0,0mm
Epzci =Mayes —M —E,, —E¢; =0,0mm
EAzcz =M A2c2 M — EAz - Ecz =0,0mm

Values of the interaction A and C are

presented in the table 5.

Table 5
C
1 2

A 1 0,0 0,0

2 0,0 0,0

The average values of factors B and C
M, =215 _ 165, (12)
Mg, = Y —;Y‘l =23, (13)
Moo, =222 g 45; (14)
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Y, +Y,
2

M B2C2 — =09

(15)
Interaction BC
EBlCl = Mc151
E., — Eg =+0,05mm
o1 — Eg, =+0,05mm
Ec, — Eg, =-0,05mm

E., - E,, =—0,05mm
E

B2C1 — M C1B2

-M -
EBlCZ = MCZBl -M -
E -M -
Eszcz = Mczsz -M -

Values of the interaction B and C are

presented in table 6.

Table 6
C
1 2
B 1 -0,05 +0,05
2 +0,05 -0,05

4. Values calculated and values of the
residues

YC1:M +EA1+EBl+EC1+

+ Eppy + Eper + Ecig = 2,425mm
Yo, =M +E, +Eg +E, +

+ E g1 + Easco + Ecap =3,075mm
Yo =M +E, +Eg, +Eg +

+Epps + Epicr T Ecig, =0,775mm
Yea=M+E, +Eg, +Ec, +

+ E gz T Epca + Ecogr =1,225mm
YC5:M +EA2+EBI+EC1+

+ Epopr + Epzer + Ecipy = 0,875mm
Yoo =M +E, +Eg +Ec, +

+Epopi + Epscy + Ecopr =1,525mm
Yc7 =M +EA2+EBZ+EC1+
+ Epzgs + Epser + Ecigr =0,125mm
Yee =M +E,, +Eg, +E¢, +
+E o2 + Epsco + Ecosr =975MM
Y. and

Figure 5 depicts the values measured Y
calculated values Y, inexperimental plan
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Figure 5

5. Analysis of the variation of results
The parameters have the following meaning:

ViV Ve iVag Ve Vs

AB? " BC?
Variation between experiences
V- is residual dispersion from interior of the
experiences.
N, number of lines from the plane experiences
n, , number of levels of A factor;

n, , number of levels of B factor;
n., number of levels of C factor;

vy - Degree of freedom for the numerator of
the Fisher-Snedecor test;

- Degree of freedom for the denominator of
the Fisher-Snedecor test;
np , number of residues

,=n,-1=2-1=1
=n -1=2-1=1
ve=n-1=2-1=1

v,=n,-1=8-1=7
Degree of freedom of the model is shown in

table 7.
Table 7

Model Yc=M+A+B+C+AB+AC+CB

n 7=1+1+1+1+1+14+1

Table 8 are presents values measured and
values calculated and residues.

Table 8
Nr. Factors Y Y. | Residues
exp. | A B C : c r
I
1 1 1 1 2,5 2,425 +0,075
2 1 1 2 3,0 | 3,075 -0,075
3 1 2 1 0,7 0,775 -0,075
4 1 2 2 1,3 1,225 +0,075
5 2 1 1 0,8 | 0,875 -0,075
6 2 1 2 1,6 1,525 +0,075
7 2 2 1 0,2 0,125 +0,075
8 2 2 2 0,5 | 0,575 -0,075
N- Z EZ )
5, - = 8~2~(O,55) 8-2:0925 _ 2. 42mm”
n, 2 2
V, = Sy, _ 162 2,42mm?
n-1 2-1
N = Va A =430,22
V, 0,005625
N-YE; .
Sy =—-od _8:2:(065) =3,38mm?
n, 2
V, = So 238 _ = 3,38mm?
n,—1 -1
,=vo_ 338 g3
V, 0,005625
N- iE 2 ,
[ — _8:2:(0.275) =0,605mm?
V, = Sc_ 0605 _ 0,605mm?
Ne -1 2-1
F.= _Ve 0605 =107,55
V., 0,005625
N3 Y El,
Sy = % = 0,405mm°
a"'b
S 0405
Vg=r——— = =0408m
(n,—Un, -1 (2-12-1)
Vs 0405
"V, 0,005625
N - z EiiCj
Spe=—""1—r ’:rll =0,0mm?
Sic 00

YT and ezl
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Ve .00 _
7V, 0,005625

N Ny

N - _ EéiBj

Ses = + =0,02mm?

C

; 002 .

_ Sw _
T 22l
Vg 002
“ V, 0005625
=8-(0,075) = 0,045mm’
Ny
ng =8
Table 9 presents synthetic situation of the
variation.

Il
[uN

o

Sg
VR

=0,005625

Table 9
Source F. F, = Influence
Foi2a YES / NOT
A 430,22 FC > FT YES
6438 F.)F,  YES
AB | T2 Fo)Fr  vES
AC 0.0 F.(F, NOT
BC | 3% Fe(Fr  noT
6. Conclusions
Because
FCA =430,22) FT = Fvl;vZ;a = I:1,7,0,05 =5,39;
FCB = 64318> FT = Fvl;vZ;a = l:1,7,0,05 =5,59;
Fcc 2107’55> FT = Fvl;vZ;a = l:1,7,0,05 =5,59;
Fcc = 72> FT = Fvl;vZ;a = l:1,7,0,05 =5,59
one can say with probability
P=1-a=1-0,05=0,95=95%, that

energy, angle between sides, thickness of the
material and interaction between discharge
energy and angle between sides, influence
significantly the values joining radius.

Interactions between discharge energy
and the thickness, between angle of the sides
and the thickness, do not affect significantly
the radius value of the joining radius.
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