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Abstract

This research was a study of the influences of water pressure affecting of surface
roughness and perpendicular value of work pieces of Aluminum grade A1100 with
5 levels of water pressure as: 170, 200, 240, 275 and 310 MPa by using sand 120 Mesh
as abrasives. The study was conducted on rectangular work pieces with dimension
10 x 40 x 25 mm, 2.0 mm. Stand - off distance and 0.368 kg/min of abrasive flow rate.
ANOVA statistical method was used for analysis with a computer application.

The results revealed that varied water pressures were affected to surface
roughness. The proper water pressures for cutting Aluminum grade A1100 was at
170 MPa that yielded the best of average surface roughness at 2.53 4m and the
average perpendicular value of work pieces at 0.59 degrees. Moreover, it was also
found that the more increased water pressure made more increased perpendicular
value of work pieces and confirmed that water pressure influenced to the water

pressure and perpendicular value of work pieces with statistically significant level of 0.05.
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Parameter Operating range
Water jets pressure 170, 200, 240, 275, 310(M7Pa)
Abrasive type and size Garnet with 120 Mesh
Material type AAT100
Stand-off distance 2 mm
Angle of cutting 90 degrees
Feed rate 0.266 mm/sec
Abrasive flow rate 0.36 kg/min
Focusing nozzle 0.7 mm
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Profile [1/2]: R [LC GS: 0.8 mm]

[1.37 mm/div] 686 mm

Profile [2/2]: R [LC GS: 0.8 mm]
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Residual Plots for 170 MPa, 200 MPa, 240 MPa, 275 MPa, 310 MPa
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One - way ANOVA : 170 MPa, 200 MPa, 240 MPa, 275 MPa, 310 MPa

Source DF SS MS F P
Factor 4 13.5683 3.3921 123.60 0.000
Error a5 1.2350 0.0274

Total 49 14.8032
S =0.1657 R-Sqg=91.66%  R-Sgladj) = 90.92%
Individual 95% Cis For Mean Based on Pooled StDev

Level N Mean StDev + + + :
170MPa 10 25290 0.1211 (*-)

200MPa 10 2.8500 0.2135 ()

240MPa 10 27390 0.2005 (=)

275MPa 10 35670 0.1480 (=)
310MPa 10 3.8880 0.1219 (-*-)

1 L 1 1
T T T T

2.80 3.20 3.60 4.00

Pooled StDev = 0.1657
Residual Plots for 170 MPa, 200 MPa, 240 MPa, 275 MPa, 310 MPa
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One - way ANOVA : 170 MPa, 200 MPa, 240 MPa, 275 MPa, 310 MPa

Source DF SS MS F P
Factor q 0.26459 006615 20.71 0.000
Error a5 0.14370 0.00319

Total a9 0.40829

S$=0.05651 R-5q=6480% R-Sqlad)) = 61.68%
ndividual 95% Cls For Mean Based on Pooled 5tDev

Level N Mean StDev  + + + +
170MPa 10 059400 0.05739 (-—-*--)

200MPa 10 0.75000 0.03399 (—*—)
240 MPa 10 0.76700 0.07454 —*—)
275MPa 10 0.78200 0.06143 —)
310MPa 10 0.79100 0.04677 ——)

0560 0.630 0700 0.770
Pooled StDev = 0.05651
Residual Plots for 170 MPa, 200 MPa, 240 MPa, 275 MPa, 310 MPa
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