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Internal Assessment Test 1 — March. 2019

Sub: | Experimental Stress Analysis Sub Code: | 1SME832 | Branch: | Mech
Date: | 6.03.19 | Duration: | 90 min’s | MaxMarks: |50 | Sem/ Sec: VIIUA&B OBE
Answer any FOUR FULL Questions (Each question camies 12.5 marks MARKS | CO |EET
1a) Define Gauge factor and derive the expression for gauge factor. [41
b) Listthe desirable charactenstics of an adhesive used to mount the strain gauge and explain
strain gauge mounting techniques. s |CO1 L2
c) Explain the method of strain measurement using electrical resistance strain gauge. M1
2a) Mention any 3 properties ofideal strain gauge material and explain the working of strain col| 12
gauge with a neat sketch. [6.5]
b) With a neat sketch, explain the working of potentiometer circuit strain gauge under [61
constant voltage conditions. cot| 12
3a) Denve the expression for three element delta rosette. [6.5]
b} Explain different strain rosette configurations. 6] |CO1| 12
(Please Turn over)

4 a) Three strain gauges are applied to a point, gauge A is along x axis; gauge B at 30° from x

axis; C at 75° from x axis. Calculate principal stresses, Principal strains and directions. 65 coz | L2
Gauge A B C [[é]]
Strain (um/m) ~600 300 500

b} Derive an expression for plane shear gauge.

5a) Explain the basic concepts in Dynamic measurement and Experimental errors.
b) Brefly explain system response, distortion impedance matching, Canses and tvpes of [€]

, coz| 12
EXD El']]]lE]ltﬂl EITOYS.

[6.3]




USN
Internal Assessment Test 1 — March. 2019
Sub: | Experimental Stress Analysis Sub Code: | 15ME832 ‘ Branch: ‘ Mech
Date: | 6.03.19 Duration: | 90 min’s | Max Marks: | 50 | Sem/ Sec: VII/A&B | OBE
Solutions Key
Q.No Solution
1.3)
.Ef:mzv sﬁnzu‘f'n i I-f,e-ﬂ.-: |'-|-|Jrs -

&'{JQ ?n‘“f Hat esiskon o ‘J‘ (imes H}thﬂ!‘gi

Bl nbeassy’ Soay and dotand K deCuarny by
e e endge K { a mﬁ{.? ldocka ity doyh L

é“"’"' Ifn,{.-.? dnea # j’m‘l‘ﬁ mm*'d:m -fl W Jen é”

T iz @)
e ir q’ﬂ{ s i’nh.

D it dleohigal  Pgensin
C it Prpodiplly’ Gpbut o2 B L Sed Caclen 4

Y
Shaned Azl ench o] Vorable "“6)"?/“27

% whae ¥
Dffocelide e @i Y - dr _zgzzd,, s55i)

—’L/%.L on é-‘( C‘)

R e
dL/l. -‘E/': JL/L jﬁ
e
4% = d(/ d‘ﬁ-
= ¥ 2 +6»N)
&
This '7?/4 M7 ar-
Sepsnly oo B, Grgudtf O
hnay  Sensiholy’ {./.a/ob,é ;A/.,.
Te oquabee S 4

g g f Gbde'} s Y
53 v bt "‘k“tl“’#'dy

Chast

Bfoebd sl




1.b)

Edhmim:

The bondable strain gauges are attacked W the test speeimen by some fomm of cementar
adhesives. A number of bomding Hm:nﬂﬂﬂlilth_w.hﬂ PBqire vaTius -::m'ul echmigues
for their use, The following ang the desinsble charsciensles o the bonding cements,

High mechaniea! strength

High creep resistancs

High diclestric streagth

Minimm temperatuns resistance
Good adlscrence giving shear strength
Minimum molshie phsomption

Ense of a,ppUE:i'Ili.{I'l.

Low setting time.
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2.b)
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Two element rectangular rosettes:

This rosette 1s suitable only when the directions of principal strain are Imown. The gage a1s
arranged along the maximum strain direction chosen along the x-axis so that 8, = 0 and the gage
b is set along the minimm strain direction so that 6 = 90°

.ﬁ,’
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Fig: Two gage rosette

The strain along these directions A B 1s

Eq=Exy
Ep=Eyy
Hence, €,= €,. €;= €p. ¥max = (Ex— Ep)
The principal stress o, and 7, can be
E
oy = (Ex+ 0 Ep) # =9

E
7z = (Eg+ 1 E4) =09




Three element rectangular rosettes:

¥
| 45¢
o B
45¢
o
a
4] ®

In this rosette the three gage are laid out so that the axis of gauges B and C are at 43 and 90°
respectively to the axis of gage A taking the OA axis to be comcident with the O x-axis, the
angles comespondmg to the gauges A, B and C in the three- element rectangular rosette are

8, =08g = 45° 8, = 90°

Than
T L= § §
Eg= %{En FEpt Yap ) oo o v s e aun (2)
B =y wee s art o wet it et sie s e (3)

We can rewrite these eq in terms ofE.,. €,,. ¥, are obtained as
EH=E‘_

Eer:EE

Vey= 28— (Eat €)oo (@)
The principal strains are given by
1j2

1 1
E,= E{EH+E”} + E{:{EH_EHJZ + }-'ryz]

1 1 34 112
gi=s(Ete) to((Ee? + (28— (&,+ €0)°)
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4.n)

Shear strain gauges:

A
v

Stmam grages do zot reepond to shear srains. Howsnsr the mlatonship betawen shear and
nomal wmms caz be nblized b oirain from a staiz rosets: an cutput directly propotional to the
ihear @i in the msface.

The two strain ganges a and b ooiented so that the x axis bisects the angle between the gage axes.
Stmain along fwo game anes is

B EL—E., Fe
Eq= 5 + 7 rois 2 +Ts|.n 28

g =E=tty Eo—6y

" 5 3

cas 2l —:FT:TSIH.EI\'J

From the above eq. The shear stwin y is

Ey—Ep
Yo = 2

From abowo g the difference o the normal strain sensed by any tweo arbitmanly crisnted gauges
in a unifomes strain feld i directhy proportional to the sthear simin aleag am axis bdsecting the
included angle botwean o simain gags axes. Whan the inclnded anglk i 90°, is. the rowts isa
trt-element rectangniar rosette., above aq can be reduced 9o

¥ =Ea—Ep

Hance by orenting a tuo-slemsat rectangalar meette such St the x-axis bisscts the #0° angls
betweeem the gage slements and coomecting the gags: olopwnt in the adjacent arm of 2
Wheatsione brides, an cutput Suem te rewette squal o the chear smin v, cam be obtained

directly.




A quantity is
called dynami : .
Sty Thint - cz:trasltct:l::t‘m value at one time instant depends on its values at previous time
ic measurements wh i
moasuied; i : g where a single value or a small) set i
ynamic measurements consider continuous functions of time ( : i

Dynamic m
easurements can be found i
- und in many areas of m i
aplicatioes whi g B of metrology and industry, such as, for insta i
cal where mechanical quantities, clectrical pulses or temperature curves’are me : ;"‘5 =
asured.

A quantity is called dynamic when its value at ime i
S - ; one time instant depends on i : :
measured,h:;nl:;nli: ;Z::::;r;instl::c m.:asurem?ms e singlep:;alue zrl: Z;‘I‘:T:) astefrzf\" ‘O“IS tlm'e
e cate Olfireed onsider continuous functions of time. Since the analysi fva i fS
metrology is often called "D, nami:pgoaChes :haﬂ Ml O e measuremcn); ; l?' g
typically utilizes mcthodologi);s and coetf°'°gy : Th'e .mathematical hoctling ef dynami et
el deoiins a B9t e n:epts from digital signal processing. In the langu € measurements
it quantity, and a system a measurement device whose i guage of metrology
gnal of a system is thus the indication value of the mea:1 BUS D pn
urement device for a

corresponding input signal.
In mathematical terms the signals are continuous time dependent functi
ations the measurement system can be considered tinlqzn:n X(t) and y(t). In most
-invariant and |
near with

metrological applic
respect to its inputs:

H(alxI (H)+a2x2(t))=a 1H(x1 (6))+a2H(x2(V)

invariant (LTI) and are fully representeq by their
Impulse reg
ponse

nsfer function H(s) or fre
quency res
ponse fu

linear time-
s then given mathematically as a convolutio Nction H(D. The
. n ’

Such systems ar¢ called
function h(t), equivalently by their tra
relation between input and output signal i




Impedance matching

eofan elecmcal load

nc e
a fer or m"f“mlle

In el
#ctronics, impedance matching is the practice of designing the input imped
wer trans

or th :
e © Output impedance of its corresponding signal source to maximize the PO
'8nal reflection from the load.
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Impedance is the opposition by a system to the flow of energy from a source. For constant
signals, this impedance can also be constant. For varying signals, it usually changes with
frequency. The energy involved can be electrical, mechanical, acoustic, magnetic, o thermal.
The concept of electrical impedance is perhaps the most commonly known. Electrical
impedance, like electrical resistance, is measured in ohms. In general, impedance has a complex
value: this means that loads generally have a resistance component (symbol: R) which forms the
real part of Z and a reactance component (symbol: X) which forms the imaginary part of Z.




CAU
SES OF EXPERIMENTAL ERRORS

Erro
rs tha . .
t may oceur in the exccution of a statistical experiment dest
error, Of

include
“perimhum.an error, or mistakes in data eniry; systematic
ent itself; or random error, caused by environmental conditions or other unp

gll.
mistakes 10 the
redictable factors-

Th
ere are two kinds of experimental ervors.

Ratldom Errors
These errors are unpredictable. They are chance variations in the measurements over which y‘o.:s
as experimenter have little or no control. There is just as great @ chance that the measuremen

too big as that it is too small.
sufficiently large number of

Since the errors are equally likely to be high as low, averaging &
results will, in principle, reduce their effect.

Systematic Errors
nducted. In other words, they

These are errors caused by the way in which the experiment was ¢o
are caused by the design of the system.

Systematic errors can not be eliminated by averaging In principlé, they can always be eliminated
by changing the way in which the experiment was done. In actual fact though, you may not even
know that the error exists.




