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Fig. &% Plane-slress case )

Case (ii): Bending of Plate . - g
The analysis of the reinfarcing ¢ cfnngf‘nl u}o |n|~5'|;'c Ty v in
©yant in flexural problems beeause large correction ﬂcl llirlcrringcm L
this case. Consider a wide plate coaled on one suflc \l\;!l 1 b i,
ing and subjected to purc bending as shown in ig. -

Tect of bir

M2

N / ———
: : M2,y
2,y "3,2

menlis

¢ subjected to uniform bending mo

Al Fig.12.8 Plat
N Cas'e%ﬂﬁsmalch in Poisson’s Ratiu :;—

i TS clear from the previous discussions that the inuccuracies which have
been introduced in the méasuremeﬁt of strains in birefringent coating on
_account of reinforcement, strain gradient and curvature eflects, are very
small in the case of planc-stress problems, However, on {he other hand,

the error introduced on account of mismatch in Poisson’s ratio of bi-

» refringent coating and the metal part is very high. It has been assumed that }

" the deformation of the part and the coaling is identical in every respect. ‘
The deformation is identical both in the machine part and coating provided

> the Poisson's ratio of the part and coating are the same. Usually the Poisson’s

sratio of the coating (v;) is always greater than that of the metal part (v).

Since the coating is bonded to the part, the strains in the coating and part

will be same at the interface. The deformation of the upper layer of the

coating will be different from the deformation at the interface due to the

s fnismutch of Poisson’s ratio. The conclusion drawn by several investigators

s that the Poisson’s contraction of the coating is greater than that of the

;part when Poisson’s ratio of the coating is greater than that of the part. )

a

Experiments have been conducted on tension specimens with coatings
having a large mismatch parameter, (1 + vo)/(1 + v,) = 1.25. The coating
thicknesses varied from 0.55 to 3.25 mm. It has been concluded that the
width of the transition zone is about four times the thickness of the coating,
‘The value of the correction fuctor (C)) decreases from 1.0 at the boundary
(o vero 8l a distance of 4/ frem the boundary, xperiments revea! that for

the 'm-nchmc part made of metal, the eflect of Poisson’s ratio misimateh is
negligible. :
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Brittle Coating Technique

a\,\ﬂ
%*
—%ﬂ\ﬂ”\x\oocg_oz

— Yog
r\ﬂ.—, .\l . o " -
The principle of stress analysis involves the adherence of a thin coaung (resin- or ceramic-based)

britt]l¢ 1n nature on the surface of a specimen. When the specimen is subjected 10 external loads, the

thin brittle coating cracks under tensile stresses. Strains produced in specimen are transmineq to the

coaling resulting in coating cracks. From the threshold strain of coating, i.e. minimum straig required
to cause the coating to crack, determined through calibration of coating, the stresses in specimen are
determined. The behaviour of the coating is quite complicated as it depends on the number of param-
eters influencing the behaviour of the coating, such as coating thickness, coating temperature, crepin
coating during testing, moisture, velocity of air flowing over coating, curing time of the coating, and
load-time history; the analysis through brittle coating is more of qualitative nature than of quantia-
tive nature. The use of the coating is limited 1o identifying the regions of high stresses and regions of
low stresses to economize the use of material in componeat, i.e. low stressed regions of compozents
are identified for weight reduction in component. This technique provides a simple, direct approach
for solving large class of industrial problems such as pressure vessels. This technique provides whole
field data, and at the same time it is classified as non-destructive. There are various types of coatings
88 resins based, ceramic based or glass lacquer based brintle coatings. The behaviour of resin-based
coatings is viscoelastic (j.c. creep during loading) because in addition to resin it contains plasticizer
which controls the sensitivity of the coating,

This technique has been used for (/) the determination of stress concentration in components
subjected to various types of loads, (if) the measurement of thermal and residual strains in campo-
bents, und (iii) providing whole field data for the magnitude and direction of principal stresses.

This method is bascd upon the perfect adhesion of a thin coating, briule in nature on the surface
of a component to be analyzed for stresses as shown in Figure 10.1. When the specimen is stressed
the surface strains of specimen (at the interface between the specimen and coating) are Tansmitted to
the coating and the coating cracks in a direction perpendicular to maximum tensile principal stress.
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3x® | Experimenial Stress Anglysis 4
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From Eqs (10.1) and (10.2)
__E Tn cl._nc.TQ._Azn |<b.._ -
T E(U-Y)
= m.—. = HQ.-« F—lcn—.hv.o. QH Atn |.—..-wu _* ﬂ—o.&v
E,(1-v7)

the mi¥match in the valu

1=C iesses if S
= N
,= 200 kN/mmy?,
DIOTIvIT, Specimen stresses are ¥
» L
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S8,
of cracks forms which 5,

ie. one

. the otk .
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33z | Eew —3 , inside r - NOW a alcum powder Begativel

% gver coating w:_._“,unn. g ws the while lines of talcum powder
A red dye efchant can alsa be used for crack detection and increasi isihil
" = a 1hy
so that cracks can be uucsww.uu_unm_. The red dye erchant is a mixnre o_wunnmnumwnhw M.Hn.“nhnﬂﬁ
e @ ared dye A.mo_:_u_n 1 furpentine oil). The dye mixture is 3pplied on the surface of the eracked coatin
- B for pu_u_dannu_n_q. one minut2. During lhis time the ¢icham E
S

i . begins 10 anack 1 .
% of the cracks, thus making them wider. Now the eichant js © coaling at the surfaces

wiped cul from the surface of the coating

!
|
__‘| j hn.. Figure 10.11.

__ lensiz) ) —
& . e
: 1l
(D=t | (Direct relaxaticn) . \V
Figur= ing CoOS )
m:ﬁnﬂmﬂ.mﬁamﬁua Figure 10.8 Showing cracks .
A dirsct _nnr..m:_m perpendiculer ta ¢, during load relaxatian
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4.7 CRACK DETECTION Figure 10.9 Crock detection
Far itz purpose af e maiy—is ar @ devsrmine STese i the specimen rough coanng coacks it
EML;HEMEMHH._EEHNEhénﬁuﬁﬂ.nnﬂhhﬁuﬁﬁnunin.ﬂwﬂﬂ
Hnuﬁm..dﬁhuﬂu‘ﬁuﬁuﬁﬂnﬂnﬁﬂzﬁHEn&HﬁEQHH.EEH«!&umE

_ ey .05 m 0.0 crier m = 4 :
Wil Unpexness 2= he cosung dnckoess and ‘.c.‘ﬂnu.. angmpg TTm ,u‘nut m L..um o [ crder e i \U.w o
Imesve fewe In: cacks 7isaily, a gemesi of lgar = oousez an the surzcs af B.n crmck uﬁ.:E... ﬂnrnnuln.“k\ \)
=izms poasmes  sown o Fgne 103 Light beam 3 focesed Aeemal o cue surfies of the ook A= a ||l
= puwa o b= Srre . § Z —— Specrmen

o - oo 4y Bv micne ter \ g A | -
T:ENE«HHHEHEEEEHHEE& 1 ﬂ \.\\\\ \\ \\,\ / l
=Stemmo mg detmoe =r mmikiny them visbie Tress are e EcTmmet oF oo dehon, L \ ) \\\. \\ 4 i
(1) IR Tt anar i} r Twe =ToEar eeTmmps } . f \\\\ S \
B L= Smriur meSo VAT TUMEMNY vty Ezenrs (o refucs I SrEcs Do) o g \ i \\\\\ _ /
e B meer smman ' he zuavny Tis ver wares Smve msice dne ccks m Sl duess cocis ;

Hhhnnﬁmﬂ“ﬂﬂhuﬂhntunﬁu&:nggqﬁﬂnﬂnﬁ.nﬁﬁnﬂﬁéh g N :
i TERt it e Y O ® Sesal demie. s tiar vares o pemawer o de mcSics Sur i coTmins Figure 10.10 ‘Whits iclcum powder in coda

»m
= ..\l

-
A T ..
e

Scanned by CamScanner

Scanned by CamScanner



Iauue
aswe) £q pauurag

oainy anjpiadwio) Buysa) sa UONS 1ol @in6l4

0, ‘einesadulal Bujisal

iR
a.2¢ 8z vZ oz
T T T T T T oov
)
-1 009
¥
a2
-4
o
Q
Buyeos - 008 )
pastq ujsad g
=
oook M
3
- 00zl

ue ) N 5 3
P _”_.“Mon 001 §1°0 woy ssfues ssary1p SUTED PIPUIUILIOIIT 2) “JUAA0S 31} ST 2pIyd[nsip nogIed
3 Jmicod pascq-mis2 'sund 1ds : .
.n 11003 pastq-t1sal Jo 4 'sund Lrads jo dj2q 2@ Yita nawnsads ayi 1aA0 pafelds are sTomeo
aaruedadwan pue 2w ‘wieus ploys? s
e 1 s ploysanp uaasiaq diysuonre|al v doj242p 01 Se 0s TIEns pjoygsaJql 3
23 \ 3 ; 3
’ J] _“: 41 JO UOHEIQIEI SNONTNUDA £ 2q PNOYS 131} 1240210 A “Umunruiu st 2Fueys a1rgeladur)
_“_.u__._.uuwz ,_.““,u“._m, HEu_n__ J|qissod wmuiuim 2G1 W pAlaNpuod 2q plnoys 153y ag ] “Aep o Jurmp qES
o ,u_._..ugw ___..o ..”__H uEMua: PUy 01 PRAUNSLOD 2q PNOYS NEITQ 1241t 1TY) J[QESIAPE ST ‘PrRY
! Quwopad aue f : e
s co_n._ﬁm_ Jacm_uou ru.“_._r._._ e ﬂmm_“nuﬁ uagy arydsount pajjonuod-amnieradaia) ¢ 1sea] 1€ AT
A aus :uq ey GEss2d ‘ 3
pannbai st s520% 3[1su2) 2Jow Mn { GEss2220 511t *ansa) pood 1w2sisued Jog Suneos ay Y& O
s1 Juuroo Jo vorsurdya Jeun ﬁ‘._ﬁqm uawt>ads Jo norsuedya [TuLIy JO 102193209 2y e 2Jou gD
L s 24 Jo wanyraea 2y a8 sdo
[Enpisa1 saseanut armrwiadwar g sy p = 11 25nE23q Fnieod ut pdefarap st ssans da1ssaidwod
s35e2132p Juueod 2 Jo Ly E_mc.: 2 vﬂauMuE 1 5Uuz0 9q1 Y9210 01 pannbal urens pogsa1y 291 PT
by . 28 S < :
IQ U1 ISTIIIC AP L Ed.uw.m_oc.u Mﬂ__wr wa] SUNSA Y Ul ISTI2UL 3YL Qunyy wuedwn guns?l
L - L 3201 [0 UDIIELLA 1EQ) $100S T[°0] 2 5 e o
En:w PIOSSI1 0 30(EA 91t s3307y) soemes ports ;ns u Z1°01 am314 “uneos pasrq-uIsal )]
SZULTO 2521 O s2pesS umiagp 10] 2| i e i e :o_uu_._nn—ﬂum>
N jfolily Z[1EAR -5 =
[FIXTIAN JO 30(TY Unuiciw 2q st uro.us J.qu..: ..“.n il b s e kil d
pUn BIEDS PIOgong jo 2n)zy n.dcr;uu.,. o) moﬁn_hﬁ‘,_ .Mw_ﬁ:a 2AUE[31 pue 2myereduma) Jo STONIPUOI nu...n_
n“._un ./w?.b WP BT 2qeqiene 2ue sTaneoa _.d:n._ = repnatued € 10) p31a39s 2q ued apeld eM
e 2 = ¥adL z SEQ-Utsal ”
4.4..._MF ojEmone o] sTunres asaq ja nen LJ 1521 Mupruny pue sruessdwa Jo suonipae? AT
FouaomFus \ ) Dl :
FESUIELT I0) 3N UCWWe) W mza jo oise =929 241 5122 {jenba Qipromyg aane(2y noaueds®?
10 1T 51 Stte0 Dicen Jo uorsgedya jeusag o sisayy s e JO
o 2§y 199 PRES-UI2L v J0 woistrdxs [raw W kst ol opruey :
Y2 0 wnsuas {pyFiy s <G ? IFULIGL O 103tY1302 2 asnedaq s dsous*
hebansil e 4914 372 <305 postq-trsod b 2q ‘suoulpuod LY
1203 ?ABE..: FITAA3 1T 10 2myzndurn woal 12 vﬂ.ﬁhw 31103 3q1 Jo 1N pasryip S11UIMITS e
2 53 - pama st -y
"R LYY Dop-suar puo 21 wods ooy s uBod 3 wwnaads y o pafesds K "
$3205 31 ‘sfuurod pase angl
L X q-ulsad 2y ¥

Bunoos sjjuq pasog-uwisay 1870}

ste | *abnapa, Bunooy aig

-sjusuoduroa oy) Supuauqey uj pasn jeaw sy jo uorsuedxa
n ; : JO U310 [eiay) 3y ydiew o
pauitsop 230 SuNT0 3 | "uonriodiod xnyvuSey Aq paasyrow ‘durai-jyy josapesd Eo.:“.__> uH _u_.a_ﬁ _
|qisso
youio JO =S,=..>huu.._mo [FnSIA jey) 2uy oS are §3e1d (47) ‘sBupeoa pama Ljjerued _..nu.:_,ow._,.ﬂ“.”__ ”__,_.._numﬁ“
guncay 1apun put Julrod ul s21qqnq 2anpod [Iim 1,57 Aq Buneaysano st Apadoid paufeiuiews ag o)
soy armeradway Juuy (i7r) ‘8unsal Joj sjuauodwos st pasn 2q JouuEd 5{3215 PAILALI-ILY h_.ﬁ_.n_:_ pue
ssonse(d ‘wnisauduul ‘lnjuinge (11) 'uie1qo 03 1INALYIP SI .00 [ Jo sasmrsadway Juuy yJiy (1) s® yans
2 C)UBAPESIP JO JAQUINU B WOL) I3(jns s3uncos JWeIdd *13A2A0[{ njesadwial 1531 01 aIniEsdwa
w00 Wolj p2]0od AJMo[s I Funeos oy1 papiaoid sarmriadwa) aiuafok1d e pasn aq ura Suneod (1)
JUILILOIIALD 1$31 2y Ul asard aq Aow Y1ym Jaea Jo (10 Ja aauasad ay) Aq pasuanjjut _a_...u_ " E.a
4,00L O dn saxmesadway 1ayy e pakojdwa aq uea i (1) amyesadwa) w1 s93UUgD JOUIL 0] A1)ISUISUL
£jaanoga3 s1 ! (1) s8 yons s3u1Eod paseq-ulsal ayy J3A0 sadejueape [eJ9A3s STy JulCOd JIWERII) )
“In0j0d Ul umoIq si pue dduereadde axif-sseid e sey Juneod ayi Fuly 1Yy
M 4,001 1 1noqe je paJy st Jutirad ay| "Isn J0J 3|quns
*3ukeids Joye e U] SIUP Fupeod JUILIID A UIYM
“usuraads a o100 pakexds st Juneod
nuesad punod Kjauy jo sisisuod dwar-y "VSN Jo
-]y JO aureu apen aq) Aq Sunieos paseq-oIWeId Y

3259[£03 pue J[aw saaured onwelas g |f
Jou si pue asuercadde 1-y[eyd € Sey i

sy, Jopcw 9[NejoA € O] papuadsns sajafured o
vonuodioy xnyrude £q paidyrewt osie st dtaf
's13adsal Surw ui Juneod

pastq-ulsal T 0y Je[Iwiis si pue srmyesadwa) wool 1e saup Sa1eod g 131em put .Euuuton.uvicas_
E:E:Cou._EhEn.«omEm_._Ouma_Eoum_n_._. -pue[Fug U juaIgsi|qEIs yernv Je£0Y 241 1E UOSYIIH

£q padojaaap sea Janboe] sse[d v "sIOI0W 1e1ouan) £q pado[aaap Foueas Karxo] moj “I|qewEy-uou
£1y31y st 1002 $S24i§ 1E0I ssans m st aeteyid [anqip s1

AU € ST 227 LIDUS 2[IYAM I[ELIWIE] PUE IIXOL
1az1d1se(d 91 puE pioe 12|0 il IpUO[Yd 2Ua[AqIat UAA[OS Ul P3A[OSSIP 2lEUIS2] WAID[e pUE 2AEUTS
-313u1Z Jo Sis15U0 FaNLod SIY | 22/ KID4IS G pUnaj 35011 01 JLUITS 2IE SUEO2 3|qeuTuITy-UoU Y1 Ut
Siaynsu0) o) 19aamo0q tAreroudoid st yoof suaf Jou exa aq] I SU2L ST wouwy Sured
€ s1ayrem noyrlodios) SUSE[OION] JPOI SSALUS JO AUEL pun SSTUE0I IWA2YIP 0N SIDIRE
VS Jo uonesodio) xnyendely “sfuncos Jutq paseq -msa1 Jo s2d.Q smorea € 21341

onisodwod 13
sped 2 12
-JIweld pue

o W adppay Ll'ol aanbiy

uawpads

Bunsoa Moy

SNILYOD J1LLNE 40 S3dAL u.pmuﬂ

Scanned by CamScanner



338 | Experimentol Stress Anabysis

.11 _TESTING PROCEDURE

ing is loaded, then load is maintained for _a
ma Lhe entire surface of the coatine-:
reaSeT L a‘mw\qmmmf

f =

Ine 1t is necessary (o calibrate
er beam of rectangu|

Iz order o know the stress or strain associated with each isoentatic |
e coarng every time when the isoentatic line is plotted. A cantiley
is finad in a fixture or beam bending device as shown in Figure 10.15
spayed with the same grade of coating as on the specimen and has bee
cycle as the coaring on the specimen. The beam is deflected through a

; ar section
- The cantilever beam has beea

n subjected to the same Curing
cam and handles arrangemeng
sed. The cracks on the Coating
. and uncracked regions of the
ck on a strain scale of 0 to 2000 Mmicrostrain gives ths

as shown and it is kept deflected for 15 seconds and then cam is rever

are %ﬁa 50 a5 (0 locate the last crack which separate$ the cracked
anng. The strain corresponding to the last cra
ld strain ¢;” of the coarning.

a

on :
Lnluunfsn: .

|

Brifila Coating Technigue | 339

W

m : T Handle

E

Fixture [

Last crack

Scanned by CamScanner

—-—

8¢
o
_

Figure 10.16 Strain scale

MULTHPLE CHOIEE QUESTIONS

tress coal contains which onc 0

4. Minimurn strain regdired to crack a E.Enn.
lar grades of spess coal is 550 y strain. Ir
E = 1.4 GPx/what is soess in coaling.

<

f the fol-

Gl (a) 1.1
(b) glass lacquer oy .\\_mv_wu
I . ‘ 0.70 MPa
) Zm:n of there isson's b of sTess {d) Nene of there
2. What is the range of Poiss i m
coat craze
(@ 0=0;
a) 0.42-0H
Mwwo.«.r:m QVQ_VPQHA”
) ) 0,<0,0,<
(c) 025-030 « <0
N b . i N i lowing stalemenis 1s incor-
3. Which oge of &¢ following sHEment 15 o y\pyich[ the folloing
k ic .
Which o AR ‘ x
Eromﬂww_w. coating i5 2 whle ficld saess (a) Siress coal highly _Ps,.”?_m )
@ e i %) Smain R fammable
is technique o &) A ;
wbﬂ_.._m,w_.ﬁk of the no-m.ﬂw is independent (6 Glass lacgquet is 3 ixure of lithium
O8] e agatioa hydroxids and bonc a<
\perature Yap ) N 3 poric N
( vrm..“,__ﬂwﬂa.im \nr.we.pun is of more £ AL wp Fosin ,n“M_ﬁnnbnﬁ ©
 qualian minor changes in lempe
Lative nayE r
(€) “.,H“._u af s ove
Answers o
L@ 2@ ) L) S &@&
L@ -
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m RENCE| ONLY 10ME76
Voo
Seventh Semester B.E. Degree EX /Jan.2019 P
Experimental Stress7AY P
; L
{ .
e g Time: 3 hrs. A {) Max. Marks:100 i
; Note: Answer any FIVE _full quesnons, selectmg ‘
ar least TWO quesﬂans Sfrom each part. . |
y & ,gr'uni A 1
_E- 1 a. Define Gauge factor. Derive an expresslon for gauge factor fur an electr:cal resistance strain '\
e . / (10 Marks) i
M gauge. (m N2 dai
ﬁ b. Briefly explain the various steps.i mvolvcd in mouting of stram gauge (05 Marks) |
fE- c. Explain with neat sketch thé pnnupal of working of potcnt:ometer circuit. (05 Marks) ;
§:§ ~ A, ALY 3
s . 5 | 7
4 2 a. Explain briefly Strain Rossetts configurations with; neat sketch. (06 Marks) :
= T b. The strain readings’ ‘were obtained on a, rectangular strain gauge rosette mouted on i
& aluminium for Which E = 70 GPa, v = 0.32, e,—zssx 109, ep= 65 x 10, €= 102 x 10 (08
pI\Q e b Determine the principal strains and theif \eu-ectlons principal stresses, and maximum shear '!
J\% g stress and maximum shear strain. (14 Marks) e
=8 A D6
) N Y VS 4 % ~
g E I “. - " ; 5,-,,4 B ]"'
g g 3 a Explam the effect of stressed model in a circular polarlscope for darkﬁeld arrangement. '
=g 3 \j s ,» (12 Marks)
EE b. Explain Tardy’s compensapg/n method in detail., &7 ,_.' % 4 (08 Marks)
' ol e a4 ¥
ACS 4 a. List commonly used stress-separation techmques and explam shear difference method.
ﬁé’ AN (10 Marks)
= E b. List the propemes 'of photoelastic model materlal also glve a hst of materials used. (10 Marks)
‘g :—-g '/ \ : L
= 2’. Vo oz ond .‘f’ !
C y F af y Jvf . ’
£& Aof o ) PART-B %)
¢ 5 |5 a Explain Wlth neat sketch the concepts of stress ﬁ-eezmg method, (10 Marks)
z b. With neat diagram, explain scattered light polariscope, - (10 Marks)
b, # Oy o & 4 f‘ o 4
(10 Marks)

7

Explam the workmg of reflection polarrscope
" How the prmcrpal stresses are separated in oblique incidence method? Explain in detail.
Ry (10 Marks)

iders
=N
c:r:.:.‘

b. Explain brrcﬂy thc mechamsm of formation of Moire fringes.

e 3

E A

gz o ¥ © t.r;'"

c = ' g ‘(’ '

©< 7 a. List and explain the types of Brittle coatings. (10 Marks)

% ' ¢ b. Discuss briefly the advanga_'ggs and application of Brittle coatings. (10 Marks)
& - ,?

5 8

3 8 a. Explain Moire method for out of plane displacement method. (10 Marks)

] (10 Marks)

. K ok ok K K
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50, will be treated as malpractice.

€ remaining blank pages.

en eg, 42+8

s, compulsorily draw diagonal cross lines on th
cation, appeal to evaluator and /or equations writt

£ your answers
g of identifi

2. Any revealin

Important Note : 1. On completin

15SME832

/July 2019

, . Marks: 80
Time: 3 hrs. n 4 /{;\Max tul
. o T ; i each module.
Note: Answer any FIVE full questions, c{gosy’g ONE full question f:rgg’f

ditfe-1
_Module- ¢ (08 Marks)
1 a. Explain the various standards forjﬁe@ mc.asurcmcrllts. [,:;._‘\_ (08 Marks)
b. Explain the types of error which beeur during experiments. r\:;ay-i
’ 2
q y OR ¢ (08 Marks)

. . ; £ in gauge.
2 a. Derive an expression fogrgayge l:aclor for an eleclr:_g_g}g;lstagc.e SS::lillanti%n gf i gauges.
b. Explain any four lypc@;{)dhcmves used for cons_lgljtlon and in (08 Marks)
&, L4

% Y
Qs Module-2 ette

The foIlowingﬁEad};gs of strain were abtdined in a three clemen't rec’tangu-lar_rog s
mounted omn al\ﬁﬁ‘{inium specimen for Syhich E = 70 GPa and Poisson’s ratlf).—_ ; (i
€A™ 850}‘{iuh'm, €p =-1200 pm/m and" € ¢ = 1000 pm/m. The transverse sensitivity an

Poisson*syratio of gauge materialis 0.07 and 0.28 respectively. Determine (i) Corr_ected
R . £ . QALY . d'tligir directions and (iv) Maximum

strains,\ (ii) Principal strains , (iii) Principal stresses and:(heir direc

b \“ 54 Q.

shear stress. 4 X S Y % (16 Marks)
" AR, W Y. M
S R OV &

4 a. With neat sketches explain,the measurement of Axial force and To;que using strain gauge
transducers. Y \ ® e (12 Marks)

b. Briefly discuss the three element rectang_ujg\r’and delta strair}fgagge rosette arrangement.
.«{3\2:3'1;/ N °, J .1:/\~ (04 Marks)

\vadl Module-3 . ¥

5 a. Derive an expression for slrcss—opgc-léw for two di[nsnjional photoelasticity. (08 Marks)

b. Explain with neat sketch any dné method for calibéftloh of photoelastic model material.
% N N (08 Marks)

\od ' ®\7 OR, *

6 a ,ExpTain shear c!iffercné?3 Dflethod of scparatiqgtechnique for separation of principal stresses.

,/\;{\:-;' &\& (08 Marks)
5\‘53Discuss the properties of photoelastic mo el materials. (08 Marks)
?{ A R’Iodule—ct
7 a. With neatgb ches explain the ?&?E‘ss freezing method in three dimensional photoelasticity.
P (08 Marks)
b. With neat sketch explain Aé’gzl}ggvorking of scattered light polariscope. (08 Marks)
A’

ad OR
8 a. Derive an expressiom for the difference in principal stresses in Birefringent coating is
linearly related t0/the difference in the principal stresses acting on the surface of machine
part. (08 Marks)

b. Explain with’sSnable sketch the separation of principal stresses in Birefringent coating,

(08 Marks)
4,2},  of2

'4

4.
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4

i ’ - Module-5 . .y
9 a. With neat sketches explain the steps involved in a fypical brittle coating application v

tension model to study incipience of cracks. .
b Explain with neat sketch the calibration of Dritl%almg materials.

OR
10 a. Explain the movie fringe analysis by Geof8tsi® approach. % (08 Marky)
b.  Explain any one method of Moire techt or out of plane probleﬁ’{s;r (08 Marks)

S

v 20f2
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Time
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n
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7 a
b.
8 a
b.

:3 hrs \"2 4 Max. Marks:100

Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.

PART — A _ . . -
What are the desirable characteristics of adhesive materials used to attach strain gauge to
test piece? 2 /Y (06 Marks)
Explain the procedure for bonding the electrical resistance,fstr'ain gauge on the su;f];c;c; olt; :;

i ¢ . ar

machine component. ’ » ( o
Define “gauge factor” andderive the expression_for the same of an electrica resnhsia .
strain gauge. (08 Marks)

Explain different strain rosette configuration with relevant sketches. (10 Marks)
A rectangular strain gauge rosette is bonded at a critical point onto the surface of a stmctqral
member when the structural member is loaded, the strain gauge shows the following
reading:  ty = 850 um/m, ty5 = —50 pm/m, tgg = —850 pm/m. The gauge factor and the
cross sensitivity of the gauges are 2.80 and 0.06, find:

1) actual strains S

ii) magnitude and directions of corrected principal strains. , (10 Marks)

State and prove stress-optic law in terms relative retardation. % (08 Marks)
Derive an expression for the character of light transmitted emerging from the analyser of a
plane polariscope and also discuss the formatiQn of isoclinics and isochromatics. (12 Marks)

Explain the oblique incidence method that have been emplqyéd to determine the individual

values of the principal stresses i.e. G; and ;. , (10 Marks)
Describe the desirable properties of an ideal photoelastic model materia]. (10 Marks)
PART-B
With a neat sketch explain the phenomenon of scattered light used as either a polarizer or an
analyzer. (10 Marks)
Explain how a scattered-light polariscope differs from the conventional type transmitted
_ light polariscope. ‘ (10 Marks)
Explain in detail the theory of birefringent coatings. (10 Marks)
Explain the working of a “reflection polariscope” employed to record the birefringe coating
data, (10 Marks)

Explain the principle of Brittle coating technique in stress analysis and mention their
advantages and disadvantages.

‘ : . (10 Marks)
What is crack detection? Explain the two technique of crack detection. (10 Marks)
Briefly explain the formation of Moire fringe mechanism technique. (10 Marks)

Explain the pu're‘ normal strain perpendicular to grid lines with respect to geometrical
approach to Moire fringe analysis. (10 Marks)

* % K % %
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Seventh Semester 1L Degree Exominntion, Dee,2007/0an, 2018
Experimental Stresns Ananlysils

Mux. Murks; 100
Noter Aoswer PIVE tall questlony, selecting
ot Least VIO questiony from el paid,

PAIVE A
Deline patge tetor, Derive nnexpression for puape fietor for an electrical resistance strain
paape, ; (10 Murks)
st the desirable characterstlen of nn ndhesive used 1o mount struin gauge and explain
strain panee mounting technlque, (10 Mirks)

What do you understand by o strain rosette? With the help of nent sketehes, give different
(ypes ol strnin osette confipgurtions, (08 Marks)
A three element teetanpulin rosette fn bonded on  test component, ‘The strainy measured are
Cy HBO0XO " 17810 e 1000 1) “, Determine the magnitude of principal
strains, principnl steesses and the diveetion of principal stresses, Take modulus of clastety
I 200G 0 and Poisson's tatloy 0.3, (12 Marks)

Define stress optic law and derive stress optic law as applied 1o 2-dimensional

photoctasticity, (10 Marks)

What is calibration of photoelastic materinl? Expluin the calibration method
i) using tension specimen i) using the clireulnr dise specimen, (10 Marks)
Fxplain the shear difference method for the separation of principal stresses, (10 Marks)
What are the properties of anidenl photocleastic material? Discuss a few important

photoelistic materials., (i0 Marks)

PART -1}
Lixplain stress freezing teehnique for determination of stresses in 3-1) photoelasticity,
(10 Marks)
Sketeh and explain seattered light poluriscope, (10 Marks)

Lixplain birefiingent conting ‘teehnique of stress analysis and with a neat sketeh, explain the
working of reflection type polariscope. (10 Marks)

What are the andvantages, disndvantages and applications of birefringent coating technique?
10 Marks)

What is brittle coating technique of experimental stress analysis? What are the advantages
and disadvimntapges of this teehnique? (10 Marks)
With neat sketehes discuss the erack patterns, which can be obtained in a brittle coating

under virious combination stresses, (10 Mirks)

What are the applications of' Moire's method of strain analysis. (04 Marks)
Explain with neat sketeh the displacement appronch, (06 Marks)
Lixplain with o neat sketeh the geomet ical appronch of Maoire's [ringe analysis, (10 Marks)

'NERE
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Seventh Semester L1, Degree Exwmbnation, Yy 2007
Experimental Stress Analysis

TOSMET00

Time: 3 hrs. fun SAurks, 104
Noter Answer any PV fidl yoestlons, selvctlng

atleast TIWVO yuestions from vacli jiirt,
. PAII__A
1 o Wha are the different types of wdhesive wsed i strabn gages”? Lrplain g e bl
(O urkej

b béline pauge facton, Ioaplain with a neat shotch s e soyesistive slridih g (6 Marke)
A 4 i : v ¢
g‘/l)crivu an expression lor Potential difference scross i constant Coment e

Lane birsdye
re (i Shark o
What do you understand by i stram yosette’? Whal we the diffesent typres ol
configuration currently in use” Discuss their ases and limitations
A delti rosetie yields the following strain mdications
=845 pm/m, o, 1220 g/ and <= TH0pan/m . Caleuslie mazimin pricipal straif)
0245

(12 Markey

shynfts foeafie
(s Yarks)

treated w@s malies

el A TR
S0, ik
™o

&

direction, the principal stresses und the mazimum shear stress, 1 200661 Y

28

(it VArke)
(0l Marka)
(% Slarkey

3 a With aneat sketeh cxplain the elements of plane polarieope
b, Discuss the important propertics of isoclinic’s und isochiromatic (ringe patters
Fxplain Calibration technigues used for phto eluastic paterial,

=1

z
=
"ot
=

v les pnngrartaty

4w What are the imponant propertizs of an ideal photoclastic pateial” e
(10 Marksy

photoelastic materials,
b, Lxplain the different types of wealing model prototype for stress anelysio in 20 photo
clasticity. (10 Marksy

QLZONAal Cross

PART - 18

5 4 Define scatiering, Laplain the phenomenon associated with seattering propiesty used as an
(10 Markay

sal e evaluator and or eguats

polarizer and analiser,
b, Describe bricfly the scattered fipht method (o photselastic stress analysie D
(0 Varke

4 Lhw

pulsonly draw

advantages and limitations, of this method,

What are the assumptions to be made 1o apalyse the couting belivymr ) oplain the

2

your ;‘.!N\S S'_

reinforeing effects of a coating thickness apphcd to photoelastic materialbs, (10 Varks)

b, Lxplain the fullowing stress separation 1cchniques
i) Obligue incidence method i) Strip coatings.
7 a. Discuss the crack patterns in brittle cating obtained upder various combinitions of sresses,
Iustrate your answer by giving skeiches, (15 Marks)
b, Determing the stresses in a hrittle coating applicd to g component of el for which
I, 200GPA, V, 0,30, when the specimen stresses are o) = 210MPuand o, 10 1%
(A7 and

adation, .

(10 Markey

~

o

=
=
4
5
2
z
<l
E_:
B!
~
z

a

i) Foraresin based woating with 1. 1402107 1% and V
i) Foraceramic based comting with 5, 70~ 10 MPPa and V. 0,25,
If the threshold strain is 500pm/m, what it the correspanding state of stress in the coating
during calibration? (10 Mirks)
8 a, Explain the (ollowing Maire™s Fringes analysis technigues
i) Geometrical approach iy Displacement spproach, (10 Marks)
Discuss the fundamental properties of the Moied's Tringes, What conditions must be
fullilled for successtul application of the More s muthod (10 Miarks)

¥ AN AN

\r"\e
Imyportant Nole On completing
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10MET61

Seventh Semester B Degree Examination, June/July 2017
Experimental Stress Analysis

Mazx, Marks: 104

Note: Answer FIVE full questions, selecting
at least TWO questlons from each part.
(16 Mariks)

PAIRT - A
Derive an expression for the gauge factor of an clectric resistance strain gauge.

(4 Marks)
tx et B -

Explain with a nent sketeh, foil type strain gauge.
With reference to strain measurement, ixplain what temperature compensation is z2nd oW 2

can be achieved in wheat stone bridge? (56 Marks)
Lixplain the effect of bridge sensitivity for one active strain gauge bridge arrangement.

(7% Marks)

nents with

D

A three element delta rosctte is bonded onto the surface of 2 machine com
15 = 207 GPA and Poisson’s ratio = 0.3, The observation made azre = =2400pm)

€0 =200pm/mand €,,, = =200pum/m. Determine principal strzins, principzl stresses zn

their directions. (12 Marks)

What is meant by polarization? Lixplain the methods of producing plane znd circulzrly
polarized light. (10 Marks)
Derive an expression for the intensity of light coming out of plane polariscope

loaded photoclectric model is placed, (10 Mazrks)

aman o
Vel =2

(0% Marks)
Lixplain shear difference method for separation of stresses and derive suntable mathematical

expressions for applying this method, (12 Marks)
PART -1
Lxplain stress freezing technique for determination of stresses in 3-D photoelzsticiy.

_ ' ' (12 Marks)
With a neat sketch explain scattered light polariscope (0% Marks)
Bric(ly explain the use of Birclringence coating for stress analysis. (03 Marks)
Lxplain *Poisson’s ratio mismatch® with reference to birefringent cozting. (05 Marks)

Show that the difference in principal stresses in bircfrigent coating is linearly related to the

difference in principal stress acting on the surface of a loaded component, (10 Marks)
\i\’rilc‘u note on interpretation of crack pattern data in brittle coating method. (10 Marks)
Lxplain brittle coating crack detection method, (10 Marks)
Explain the geometrical approach for Moir¢-fringe analysis. (10 Marks)
Discuss the out-of-planc displacement measurement using Moir¢ technique. (10 Marks)

 EEEE
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Seventh Semester B.E. Degree Examination, Dec.2015/Jan.2016
Experimental Stress Analysis

: Max. Marks:100

Time: 3 hrs.

" ions fi : L
Note: Answer any FIVE full questions, selecting atleast TWO questions from each par

PART - A _
Derive an expression for the gauge factor of an electncal conductmn' n-l Icng_'l‘h l L[l;)‘%
sectional arca A. resistance R and resistivity p. Why for some materials the value n' 'u
gauge factor is away from the normal value 0f2.0? (10 Marks)

s enlain wi at sketeh ¢ ire strain g i)  Weldable stramn gauge.
Explain with a neat sketch : i) Bonded wire strain gauge ) (10 :l:nrks)

Define a strain rosctte and mention the different types of strain rosetie cnni(ld'f’a“::”“::)-
Srk

i i i i ‘ects - sl ‘tte mounled on
The following readings of strain were obtained on a rectangular .slr_.‘tm rn\f,tlu n(ug ot
aluminium for which E=70 GPa , U =032 . e, =285 = 107 , &, )5 ;

€. = 102 % 10", Determine the principal strains, principal strain direction. principal siresses
¢ _ )

and maximum shear stress, (12 Marks)

Derive stress optic law in two dimensional photoelasticity. (10 Marks)

Explain the method of calibration of photo elastic model material using a lcnsionﬁpec:mcn.
(10 Marks)

List the commonly used stress separation techniques. Explain shear difference method.
(10 Marks)

What are the properties of 2D photo clastic model materials and material for 21 photo
clasticity? (10 Marks)
PART -B
Describe the phenomenon of scattered light as polarizer. (10 Marks)
What is the difference between transmitted type photoelasticity and scattered  light
photoelasticity? (10 Marks)
1) Explain the bifringent coating method. (02 Marks)

i) Derive an expression for stresses and strain in the specimen in terms of coating thickness.

) . (08 Marks)
Explain the working of a reflection polariscope. (10 Marks)

LExplam the principle of brittle coating technique and enumerate the advantages and
disadvamagcs. (10 Marks)

DcsFribe the calibration method generally used for britile coatings. How true threshold
strains can be determined by this method? (10 Marks)

Explain briefly the mechanism ol formation of moiré fringes.

=xplain bri (10 Marks)
Explain with a neat sketch, the displacement field

approach 1o moiré¢  fringe analysis
(10 Marks)

% e e e ke
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Seventh Semester B.E. Degree Examination, Dec.2014/Jan.2015

Experimental Stress Analysis

§.

-

>

r 4

J
.

j\Time: 3 hrs. Max. Markﬁ]‘Ob

A Note: Answer FIVE full questions, selecting
. at least TWO questions from each part.

- Py

PART - A
1 a, Define gauge factor. Derive an expression for it. e (10 Marks)
b. Explain temperature compensation of strain gauges. Also explain the types of compensating
gauges. .- g (10 Marks)

N~
=]

Define a strain rosette. Mention the different types of strain rosette configurations with neat
sketches. epe (06 Marks)

[

pages,
gﬂl be lgt‘%;nalpmcﬁcc.

C-_—'L’—sc—"k'ﬂ

0 b. A delta rosette yields the following strain indications €, = -845 pm/m, €p = 1220 pm/m and
w €c = 710 pm/m. Calculate the maximum principal strain direction, the principal stresses and
) the maximum shear stresses-Take E =200 GPa, y = 0.285. (14 Marks)
ab
E 3 a. Define stress optic low. And derive it in two dimensional photoelasticity. (10 Marl_&s)
£ b. Explain the calibration method (i) using tension method, (ii) using the circular disc
!§ ) specimen. (e (10 Marks)
4 a. Explain the shear difference method for the separation of principal stresses.” (10 Marks)
3 b. What are the properties of an ideal photoelastic material? Discuss a few important
&8 photoelastic materials. . (10 Marks)
[=}
3 -
3 ‘
8 PART —B
= |5 a. Explain stress freezing technique in 3D photoefasticity. geeiets | (10 Marks)
& b. Describe the set up®of a scattered light polariscope. (10 Marks)
g}%l. 6 a. Whgg\ism,bireﬁingence? Mention the assumptions made. Explain ho»;/ s&esses and strains can
= ‘be measured using birefrigent coating. (10 Marks)
_-S b.  Explain with a neat sketch the principle and operation of a reflection polariscope. (10 Marks)
s ,
2 ' What is brittle coating technique? Explain bad relaxation technique of coating. Also mention
§ |y = itsuses. (10 Marks)
~J- ¢ b. Explain crack-detection techniques in brittle coating method. (10 Marks)
: 7,
ai a. What are the applications of moiré method of strain analysis? (04 Marks)"r”gfi,n
b. Explain strain analysis by the displacement approach. (06 Marks) 7
c. Explain the geometric approach of moiré fringe strain analysis. (10 Marks)
%k 3k k ok 3k
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Seventh Semester B.E, Degree Examinution, June/July 2014
Experimental 8tress Analysis

fir. Maiks 104

Notes Answer FIVE foll questions, selecting

at least TWO questlons from cacl prrl,

PART - A - |

Explain the method of strain measurement using clectyionl fesistance straln gagr. Vil
gage factor and obtain an expression for gage factor, , | : (17 Murva)
Fxplain with sketches the principle of waorking of the folloving stvain gags cuemts:
i) Potentiometer cireuil i) Wheatstone hridge (i W arvs)

List different strain gage rosettes and explain with sketches, (05 Marvs)
A two element rectangular rosette is used 1o determine the v prineigil stpesses ot oo goitd i
¢, = 860 pum/m and <; = 300/, Vind oy and oy, Assine Yoy s i
I: = 207 GPa and Poisson’s ratio as 0,3, (s 'ﬂnrby
A three element strain yosette is bonded onto e gurface of & specimen for st
measurement, strain gage A is along Xeaxis and strain gages 14 and € ape or et oy
dircctions at angles 120" and 240" from X axis in anticlockwise direction, When 1he
specimen is loaded the strain gages yields the following strains,

€ = 1500 pm/m, € 39 = =250 p/m - and € 0 - 250 yun/m, _
Given K, = -0,07 and Vo = 0,285, Determine the magnitude and directions of princigal
strains at the point where the strain rogette is bonded, (10 Marks)

Explain with a neat sketch the prineiple of operation of a plane polariscope, (10 Maris)
What do you mean by compensation? List the methods of compensation, (0% Marks)
A fringe order of 2.5 was observed al a point in a stressed plane stress maodel with Jight
having a wavelength of 589 nm, Assuming the *C' remains constant, what fringe order
would be observed at the point considered when light with wavelength of 54% nim is used

(% Marks)j
List the commonly used stress separation techniques, Lxplain shear-difference method in
detail, (1 Marks)
List the properties of photoelastic model materin) and also give o Nist of materialy used,

(16 Marks)

Write a note on model to prototype scaling, (04 Marks)

AT - 13
Explain the stress freezing technique for three dimensional photoclesticity,
Explain with a neat sketch the phenomenon of seattered light photoelasticity,

(10 Marks)
(10 Miurksj

Explain with a neat sketeh the principle of operation of a reflection polariscope, (0% Marks)
Explain with sketches birefringent strip coating method o determine specimen stresses,

(07 Marks)
(0% Marks)

What is brittle coating? Explain how it is useful in stress analysjs, (04 Marks)
Explain with neat sketches, Brittle conling crack patterns produced by different states of
slress, (0% Murks)
Explain calibration of Brittle coatings, (# Murks)
(10 Marks)

(04 Murks)
(i, Marks)

Explain reinforcing effects of birefringent coating,

Explain with sketches the geometrical approach to moiré fringe analysis,
List the applications and advantages of moiré technique,

Explain the method ol out of plane displacement measurement using moiré,
LA
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