MES56 LAB #3 - SAMPLE CALCULATIONS AND SUMMARY OF YPICAL RESULTS

| will use measurements obtained using rosette iBustrate all calculation steps. Rosette B caesiof

gages 4, 5, and 6, where gage 5 is aligned witB@headial direction. The sensing directions afes 4
and 6 are defined as the x- and y-axes, respegiiseé following sketch). Note that, having deditee

+x-axis in this way, the angle between the +x-axid the LOAP is -15(i.e., 15° CWfrom the LOAPto

the x-axis).
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1) A linear curve fit of the data set | collectedulted in:

£, = (0.5829P - 646
&5 = (0.19929P - 0875
£ = (0.3639P + 563

These slopes and intercepts are included in Talgg 4. Of course, these curve fits may diffegtdly
from the data set you collected. Since the infgscare “small” they are ignored in all following
calculations. Thus, in all following calculatiohwill use £, = (0.5822P, &5 = (0.19929P, and

£ = (0.3639P.

2) Using the rosette equations for a rectangulsette, strains in the x-y coordinate system araddo

be:

&y =&, = (0.5829P gy =& = (0.3638P Vxy =265 = (€4 + &) = (-0.5476P

Mohr’s circle for this state of strain is shownttwe following page. Using Mohr’s circle:

& =(0.7678P, £, = (0.1782P, and the angl&om thex-axisto the +1-axis is} = -34.T. Hence, the
anglefrom the LOAPto the +1-axis is (-15- 34.T) = -49.T (see sketch). Alternatively, principal strains
and angled; can be calculated directly, without using Mohiisle:
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MOHR'’S CIRCLE ORIENTATION OF THE PRINCIPAL
COORDINATE SYSTEM
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As before, the anglieom the LOAPto the +1-axis is therefore (-15 34.T) = -49.T These slopes and
angle are included in Table 2, pg 4

3) Using Hooke s Law for plane stress, the princgieesses calculated based on measured strains are

o= le v 2] 108 167678p + (0390.1782P] = 956P
1-v2 32)

7y =5l +vey] = &'\452[0_17823 + (0320.767¢] = 491P
1-v - (032)

These slopes are included in Table 3, pg 4.

4) According to the elasticity solution, the stessegnduced at the location of rosette B (r = iy B
30°) are predicted to be:

0, =5134P 0g =10.04P I,g = -168CP



MOHR’S CIRCLE PREDICTED ORIENTATION OF THE
PRINCIPAL COORDINATE SYSTEM

Mohr’s circle for this state of stress is shown\aoUsing Mohr’s circleo; =1C.6P, o, =4.6P, and
the angle between the radial direction and thextd{a -72.8. Hence, the angl#zom the LOAPto the
+1-axis is (30- 72.8) = -42.8 (see sketch above). These slopes and angleciudéd in Table 4, pg 4

5) Using Hooke’s Law for plane stress, the “presti€tprincipal strains are:

1
g ==[o = 10.6P — (0.32)4.6°] = 0.87% (uin/in/ Ibf
1 E[1 vay]= 104X106p ToaaPos ! (0.32)4.6°]= W )

1 1
& =—|0o - vOo| = ———[4.6P —(0.32)10.4°] = 0.116P (zin/in/ Ibf
2 E[2 a]= 104X106p8|[ (0.32)10.67 = a )
These slopes are included in Table 2, pg 4.

6) A summary of the comparison between measureghedicted stresses and orientation of the prihcipa
axes for all rosette locations is shown in Figuresd 2 on page 5. In my judgement the agreeraent i
good, and I conclude that the elasticity solut®narrect (!).



ME 556 LAB #3 - SUMMARY OF RESULTS

Table 1. Linear regression of raw data:

Rosette Gage m b
Number | (uin/in/lbg) (pin/in)
1 1.144 5.65
A 2 -0.6089 -0.0581
3 0.6383 -6.26
4 0.5822 -6.46
B 5 0.1992 -0.875
6 0.3638 5.63
7 0.6448 4.89
C 8 0.3687 0.977
9 -0.01775 -5.17
10 -0.2031 -3.37
D 11 0.5841 -0.032
12 -0.1442 3.98
13 -0.327 1.17
E 14 0.4625 0.714
15 -0.4804 -2.62
Table 2. Principal strains: Table 3. Principal stresses:
Experimental Predicted Experimental Predicted
Principal | mgq, mgp | Principal | mgq, Mgy Principal| mgq, Mgp, | Principal | mgq1, Mgp
Rosette| Strains org Strains org Rosette | Stresseg org Stresses org
(Hin/in/Ibs or (Hin/in/lbs or (psi/lby or (psillbg or
degs degs degs) degs)
€1 241 €1 2.17 o1 25.6 01 23.3
A € -0.630 € -.486 A P 1.65 o9 24
) -55.2 0 -57.6 0 -55.2 0 -57.6
€1 0.768 €1 .878 01 9.56 o 10.6
B € 0.178 € 116 B P 491 o9 4.6
0 -49.1 0 -42.8 0 -49.1 0 -42.8
€1 0.649 €1 .509 01 7.44 o 6.0
C € 0.0223 € .027 Cc P 2.15 (op) 2.2
0 -10.3 0 2.0 0 -10.3 0 2.0
€1 0.585 €1 .523 01 3.32 o 3.1
D € -0.932 € -797 D o) -8.63 (o) -7.3
0 31.1 0 25.1 0 31.1 0 25.1
€1 0.466 €1 455 o] 0.676 01 41
E €9 -1.27 € -1.31 E (op) -13.0 0o -135
0 27.5 0 29.5 0 27.5 0 29.5
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Figure 1: Normalized Principal Stresses Alég 30°
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Figure 2: Angle between the +1-axis and the lin@aifon of force P alon§ = 3



