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ME-3901. Engineering Experimentation
'WPI-Mechanical Engineering Department
C. Furlong

Initial variables:

E=12710° SE = 0.1.E S = 127x 10°
v =005
:=0.003 st=s10
= 1288 =510 Bes = 2510 °

Define range for strain:

es:=5107%,10-10~°.. 200010~

Define partial derivatives functions:

Uncertainty in pressure as a function of strain:

8P1(es)

(t5(es) E) 7+ (nfes) 507 + (fes(es) des)”+ (frales) 30 + (8(es) ov)”

op(es) = o1 (es) "’

5p(1370.107%) = 0414 (Example: strain at 1370 microstrains)
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Strain, microStrain es:10°

2
Plthi(es _(%) Ples(es)
frales) 51 wles)ov )
e < () e = (405

PIE(es) + Plthfes) + Ples(es) + Pira(es) + PIv(es)

PePIE(es) oo PiEles) PePlthi(es) = 100 Pltdes) ~ 100 Plesles
TU(es) TUes) TU(es)
Plra(es)
Pelra(es) = 100- TU(es) pepiv(es) = Order of importance for the numerical data used:
PcPuh(euo 10 6) = 68.767
Check(es) = PePIE(es) + PePlthi(es) + PePles(es) + PePlra(es) + PePIv(es) -
pepii(600107) = 24756
(to make sure it adds 100 %)
PcPIEs(éUD‘llf 4.298 (Example: evaluated at 600 microstrains)
pepiv(600-1079) = 2.142
pepiral60010™) = 0037
120 Order of importance for the numerical data used:
110 ¢
100 Pcms(louvlo’ ) =61.785
PePIE (es) 5\
— o pepiin 10010679 = 27.46
PePlthi(es) 80 |-
-PcPlia(Ea) 704 PcPIE(mn»m’(’) =9.886 (Example: evaluated at 100 microstrains)
| -
- 60f - _
Peplrales) ]y L peptv(1001079) = 0.855
‘I’ —
o pepiral100-107) = 0015
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Strain, microStrain

(Note that uncertainity range is greater at low values of strain.
This can be clearly seen when using a log-log scale)

ap(zou 1076 = 1622
0 (200107 = 6.96 7”(200' - 0233
P(ZUO 10 )
'; it sp(1600-107) = 10982
1 = 4 y
/ P(lbDU 10 M =0.197
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