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shape of bourdon tube on the of tube tip

Dr. Badr Al-Aaraj’
Dr. Neruda Barakat**
Feras Saleh ***
(Received 29 /12 /2019. Accepted 24 / 2 /2020)

O ABSTRACT O

Bourdon type pressure devices are used to detect pressure in industrial installations and
pressure monitoring systems. Bourdon tubes are manufactured in various engineering
shapes, circular-C, helical and spiral, to serve the use of this tube in terms of positioning
and accuracy. C-Bourdon tube is designed by turning round tubular element to form part of
circle. To obtain high product quality at maximum yield, we need an accurate
measurement of pressure values in multiple installations. The end of the Borden tube is a
pressure-sensitive element. The applied input pressure causes the tube end to be shifted or
deviated from the initial position. In this study, the pressure measurement in Borden tube
was simulated at different sections and with different axial ratios of Ni-Span metal to
obtain the best tube end deviation using the solidworks program. Digital results expressing
the deviation of the tube end were obtained when applying pressure and it was observed
that the regular sections had better effectiveness and response than the irregular sections.
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P (Mpa) Displacement (mm)
b/fa=0.2 b/a=0.3 b/a=0.4
0.01 0.002857 0.0037357 0.0016841
0.03 0.008561 0.0112000 0.0050484
0.07 0.019931 0.0260970 0.0117610
0.15 0.042517 0.0557700 0.0251220
0.25 0.070468 0.0926380 0.0417050
0.35 0.098109 0.1292600 0.0581580
0.45 0.125450 0.1656400 0.0744820
0.55 0.152490 0.2017800 0.0906790
0.65 0.179230 0.2376800 0.1067500
0.75 0.205690 0.2733500 0.1227000
0.85 0.231860 0.3087900 0.1385200
0.95 0.257760 0.3440000 0.1542300
1 0.270600 0.3615200 0.1620400
Deviation 0.09590 0.128100 0.057400
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P (Mpa) Displacement (mm)
b/a=0.2 b/a=0.3 b/a=0.4
0.01 0.0017107 0.0017809 0.0013154
0.03 0.0051277 0.0053384 0.0039434
0.07 0.0119440 0.0124360 0.0091886
0.15 0.0255080 0.0265650 0.0196360
0.25 0.0423340 0.0441000 0.0326150
0.35 0.0590190 0.0614980 0.0455060
0.45 0.0755640 0.0787590 0.0583090
0.55 0.0919720 0.0958860 0.0710260
0.65 0.1082400 0.1128800 0.0836570
0.75 0.1243800 0.1297400 0.0962040
0.85 0.1403900 0.1464800 0.1086700
0.95 0.1562600 0.1630800 0.1210500
1 0.1641500 0.1713400 0.1272100
Deviation 0.0582 0.0607 0.0451
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poison ratio =0.25

P (Mpa) Displacement (mm)

b/a=0.2 b/a=0.3 b/a=0.4
0.01 0.002968 0.0022140 0.0014656
0.03 0.0088945 0.0066357 0.0043931
0.07 0.0207100 0.0154540 0.0102340
0.15 0.0441940 0.0329900 0.0218570
0.25 0.0732750 0.0547240 0.0362790
0.35 0.1020600 0.0762550 0.0505830
0.45 0.1305400 0.0975840 0.0647720
0.55 0.1587400 0.1187200 0.0788450
0.65 0.1866500 0.1396500 0.0928060
0.75 0.2142800 0.1604000 0.1066500
0.85 0.2416300 0.1809500 0.1203900
0.95 0.2687100 0.2013200 0.1340200

1 0.2821500 0.2114400 0.140800

Deviation 0.1 0.0749 0.0499

Standard Deviation - Nickel span - mu=0 25
Nickel span mus=025 bie= (0.20.30.4) v v
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poison ratio = 0.25

Displacement (mm)

P (Mpa)

b/a=0.2 b/a=0.3 b/a=0.4
0.01 0.00059341 0.00079589 0.00120390
0.03 0.00177980 0.00238670 0.00360970
0.07 0.00415080 0.00556460 0.00841330
0.15 0.00888550 0.01190500 0.01798800
0.25 0.01479100 0.01980300 0.02989800
0.35 0.02068100 0.02767000 0.04174100
0.45 0.02655600 0.03550600 0.05352000
0.55 0.03241700 0.04331100 0.06523300
0.65 0.03826300 0.05108600 0.07688300
0.75 0.04409400 0.05883000 0.08846900
0.85 0.04991100 0.06654500 0.09999300
0.95 0.05571400 0.07422900 0.11145000
1 0.05860900 0.0780600 0.11716000

Deviation 0.0208 0.0276 0.0415

> Nickel span mus=0.25 t/n=[0.20.30.4] ) Standard Deviation - Nickel span - mu=0.25
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