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Quality Improvement of Surfaces Machined by Wire Electrical
Discharge Process through Sand Blasting

V.A. Mirzaloo M. Ghoreishi
Mech. Eng. Dep’t. Mech. Eng. Dep’t.
Amirkabir Univ: of Tech. K.N.Toosi Univ. of Tech.

ABSTRACT

Because of unsuitable surface quality resulted from wire electrical discharge machininig (WEDM), this
method is not used for manufacturing of accurate parts, such as blades of gas turbine engines. Therefore, a
post treatment is needed after WEDM. In this study, the application of sand blasting as a post treatment is
investigated by design of experiment (DOE) technique. In this method, pressure, duration of the process,
and the type of particles used in sand blasting process as input variables, as well as roughness and
thickness of removed layer as response variables are considered. After performing the experiments and
measuring the responses, the effects of inputs on response variables are investigated and the the optimal
amount of inputs are obtained. The results show that sand blasting under specific condition can remove the
recast layer with suitable roughness and hardness.
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2- Heat Affected Zone
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1- Wire Electrical Discharge Machininig
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1- Abrasive-micro-blasting
2- Sand Blasting
3- Design of Exprements
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6- Intractions
7- Mean Squar Error
8- Anova
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1- Level

2- Glass Bead

3- Full Factorial Design
4- Vapour Blast

5- Vacuum Blast
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StdOrder | Blocks S P(psi) T(s) Ra (p in) H (um)
1 1 1 20 20 19.8 36
2 1 1 20 50 24.4 0.001
3 1 1 100 20 45.1 5
4 1 1 100 50 44 40
5 1 2 20 20 47.5 17
6 1 2 20 50 50 104
7 1 2 100 20 72.3 4
8 1 2 100 50 65.5 51
9 1 3 20 20 51.7 16.875
10 1 3 20 50 38.4 0.001
1 1 3 100 20 43.2 67
12 1 3 100 50 33.5 39
diged cuoldus Sials tH b 65 :Ra ooy wue T s P oy g9 18
g 655 lp by 6T (Y Jgue
Source |DF Ss MS F P
S 2 1351.54 675.77 61.00 0.016
P 1 429.60 429.60 38.78 0.025
T 1 47.20 47.20 4.26 0.175
S*pP 2 525.31 262.66 23.71 0.040
S*T 2 92.73 46.37 4.19 0.193
P*T 1 10.83 10.83 0.98 0.427
Error 2 22.16 11.08
Total 11 2479.38
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Source | DF SS MS F P

S 2 1351.54 675.77 23.45 0.001
P 1 429.60 429.60 14.91 0.008
S*P 2 525.31 262.66 9.11 0.015
Error 6 172.92 28.82

Total 11 2479.38
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Normal Probability Plot of the Residuals

99

el

=

Percent

10

1

-10 -5

1]

Residual

e ef sl B lam ez oy g o5 jlogaes (V) S

55 Joges §USE p3 il oS s Jalas il
el 0als ools lid (Lid 0,3 £45 ppe Sl 90 4 bgy e
e Jolse lp cslin polie Glgs oo loged (0l (59,
aS 0gd oo odalie Oged el w55 bl Sl
g9 & Conl i 4l @ by w505 (2 55
(YpSD,Led cp iaS g GiedAs auinegll oST 0,3
S5 05 4l barye mlaw (625 (ntier 5 wibiee
5&\&‘ Mﬁj]m‘c)o&;wmgw|
Sy &Sl 4 azgs b bl e (Ve oS, Led o iy
gRlesSes FY 5l jeS I3 5590 00 sl 5LS 990 ke
Sl o5 el (5,25 Blod 515 St slla 13 0l
als g e A gl alST 0,30 goi gyl (LS
S g ol alge Codgazma oy AT - sladad

ol o o0l U5 LBh cla il clologei F S 4o
gl 6 Saba a9 L ogl e oalin sk les
il Jlasl il o s gl See) + ) ladiged 4yl
Whles Gl (g2 B ke 4 maw (5 ) (il
& U8y e paalin 25 2 0)8 95 b Sy9e o
SlAB B IS ua) 00 poninegll apnST 0,5 95 i
gho G ot A paiell apST g neYY
ghe op Sl GlEl b S (o dlml ) g i
e Slade 4 b (605 loj i b g wboe (1B
b5 ST slajlages B JSE 0 abe el oS
Lelse a5 555 oo oanlive ol s anls (Lt Lo, 5256
Sloyd g5 ;0 a5 555k W)ls Jolss 0,5 g9 5 JLad
S5 ke Gl L e VA 5 00 iegll ST
oRIB L lased ails 03 g5 50 (g whiee RIF
o Olej g 0)d Egi 98 g0 boe 1Al (5 JLad

Main Effects Plot (data means) for Ra
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Interaction Plot (data means) for Ra
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1- Scanning Electron Microscope
2- Coordinate Measuring Machine
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SRt N I L & w1 o Cwolnd gt
part
number | H1 H2 H3 H4 Hi(average) H1 H2 H3 H4 | Ho(average) | AH (um)
1 |8.7665) 8.7915 | 8.8165 | 8.7925 | 8.79175 8.741 | 8.7945 | 8.724 | 8.7875 | 8.76175 -30
2 9.868| 9.8635 | 9.86 | 9.8715 | 9.86575 9.825 | 9.513 | 9.803 | 9.6545 | 9.698875 | -166.875
3 9.857| 9.871 | 9.8635 | 9.8655 | 9.86425 0.846 | 9.868 | 9.864 | 9.848 9.8565 -7.75
4 9.857| 9.871 | 9.8635 | 9.8655 | 9.86425 9.801 | 9.818 | 9.82 | 9.766 | 9.801125 -63.125
5  |8.8805| 8.8545 | 8.8055 | 8.8295 8.8425 8.815 | 878 | 8.805 | 8.7985 | 8.799625 -42.875
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9 |9.8425| 9.856 | 9.8335 | 9.8555 | 9.846875 | 9.863 | 9.7255 | 9.83 | 9.7975 | 9.803875 -43
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Source DF SS MS F P
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T 1 647.2 647.2 0.78 0.470
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Total 11 10912.2




Mormal Probabilt ¥ Plot of the Residuals

-

-15

]

Residual
albed oot Glie sl b Sl ms Jlogeii(V) S5

5

20

Bon-Cox Plot of H
604 Lowar CL UEE“ (=9 —
(using 95 4%6 confidunca)
Edirriate 0.26
S50+ Lewar CL 0,06
Uppar <L [
40 Reunded Value 0,26
éam
0 Limit
W "
104
04 02 00 D2 04 06 0B 10 12
Lambda
H !,y Box-Cox ,lsgas :(A) J5C&
A28l hos Caaled pss gl il LT () Jgoe
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Total 11 11.2315
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Normal Probability Plot of the Residuals
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Interaction Plot (data means) for H
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