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MUFFAKHAM JAH COLLEGE OF ENGINEERING AND TECHNOLOGY
CIVIL ENGINEERING DEPARTMENT

Structural Engineering Laboratory

EXPERIMENT NO. |1

DEFLECTION TEST ON SIMPLY SUPPORTED BEAM

AIM: To find Young s Modulus of elastucuty of a given material df beam by conducting

deflection test on simply supported setup. . i

APPARATUS‘ Simply suppoded Beam, scale, dial gauges, wenghts vernier calipers .

h

THEORY:
a) A sxmpiy supperted beam is suppornted by hinge at one enp and rolier support at
the other end ) g

The second moment of area or moment of inertia of an arezi is def ned as

J p’ dA : :
[ S

L 2 i

& Where lis the seoond moment of area and * p is the perpend'cular d\xstence from

the axis to the elementa! area. In case of rectangular section, | about the oe\ntro&dal

axxs is g;ven by

~.

=pd, S \
12 d T oz ’ )
- :

- The maxnmum deflecticn ¢f 2 simply supported bpam sub;ected !o central load is

gwen by

Ama, = owe /A ‘ -l“ .. ®

] 48E! . - O i
- Eccentric load Wab (L?-a’~b?) - . - Iw
iR B ’:’ £E e - (E/n‘ . ". PR o ek A_‘ ~'”.:,_,. = - y < ; - B
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:by  the Maxwell Betti Law is mathematically e o B g SR /
= expressed as: Ajj=a4j : ol e S W
| K o e l :
i) L _,Let the load be applied at centV A },c ) ¥
2. To find deflection at c: : : .7?: I 9" 1
1 1 1 WL3 : < l \V‘MN.“ - -~
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ii) - Letthe load be applied at C TS l . :

N - To find deflection at D A - . o il - PG ’f -
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DESCRIPTION OF APPARATUS:

The beam set up consists of a mild steel rec;angulatr gameoafn csygg;”?h: gg:ﬁ
) horizontal square tubes
with a horizontal slit made out of two % s b
osition by means O
upports. The supports can be mounted at any desired-p
iuggon plates. In order to rest the beam on sharp edges’, knife edge blocks are fixed to
the support blocks by means of bolts and nuts.

To measure the deflection at any section a dial gauge is mounted on dial gauge
stand fixed to the frame near that particular point

PROCEDURE

1) Measure width" (b) and depth (d) of the beam with the help or a cahper and
‘record them.

- 2) Mount the supb‘erts according to the lehgth of beam

3) Place the beam on supports and see that the be...m is honzontal Measure and
note the span of beam (distance of supports) :

4) Fix up dral gauge stand to the frame near mid pomt of the beam. Care should be
takKen to 'see that the dial gauge pin is in contact with the beam at the centra!
point of the beam, note rmt:a! reading of the dial gauge. *

5) Apply load W at mid span of beam by hangmg weights at that pomt The beam
will deflect under the load. Note the final reading of the dial gauge. The dn’erence
between initial nd final reading will gnve deflection of beam under the load.

6) Take number o‘f srmrlar readrngs with different werghts

7) Repeat procedqre for different cases. - : : ¢ 2

= f mndiaw “‘—.':':'. 3 o E. - 3 ) :- s ande j“:“:‘:", £ : . ¢ :.

'OBSERVATIONS: = LR

a) Centralload - |
‘ N‘aterial of beam =

: Span (L)

]

i
I

‘ V\}idm (b)
) |

H

Dgpth (d) Bov vernmlonil
' A . A b(.’3 S L i : 2
- Moment of inerita | = : .
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‘SINo | Load Dial Guage Reading { E=WL /(4NB.B‘
W kgs : .
n Initial Final Difference
mm mm i =
1
2
3
4
5
Ve
" RESULT:
a) .
b) - //’
? Q)
> .
} »Note : In each case plot load vs deﬂecuon.graph
«4
3 ’ D!SCUSS%ONS -
) ._'-1 What is bending formula Explam each term ?
) :2 What is meant by section modulus?
| 3 | Draw bending stress drstnbutnon for a rectangular beam sUpported on: o e RS
% . i) - simple supports.- ‘
, : i) - oneendis ftxed & the other end is free ? 1.
= 4. ‘What is neutral axis ? ;!
;@ 5 Whéi is meant by-modulus of rupture? -~
@ 6 What are the points of contraflexure? Where do they occu;?
e '§ -'
b . e Sl g ; e il
® l
¢ e
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EXPERIMENT NO. 2

[s)EFiLECTlON TEST ON CANTILEVER BEAM
I
| l ! m b
AIM: Tc find the Ydung's Modulus of Elasticity of the given matenal of bea 'y

conductmg deflection test on a cantilever beam setup.
I
APPARTUS: Cant:!ever beam, scale, dial gauges, wexghts vernier cahpers

THEORY: A cantnlevér beam is fixed at one end and free at the other end S
The second moment of area or moment of inertia of an area is defmed as

= [p2aa -
Where | is the second moment of area and ‘p’ is the perpendscular dxstance from
the axis to the elemental area. In case of rectangular section,.’ | about the
centro-dal axis is gwen by. 5
bd /

" 12
The max:mum deﬂectlon of a canmever beam for different cases is as fol!ows

a) Load at free' end.

Deﬂect:on at free erd ‘B’
- Wil

= i A%

© sl _ \\I“ .
b) Load at lntermedlate pt.iC’ S 3 iy S -

Deflectlon at free end"

5 WLY WL (L-L,)

F oevrdie P ——

3El 2El
PROCEDURE:
1. Measure width' b a ‘ ;
e nd depth ‘d of the beam with the help of cahper and record
2. See the beam js: horizontal. Me

asure a
center of the fixed end to'free end. nd note the span (L) of the beam from

3. Fix up the dial 9auge stand to the fram

e near free end of
be taken to see that the dial gauge pin is j il
point of the beam, Note inial madmg of th

Cz!re should 3
n._contact with tha beam a; the. s:t.mml
J

¢l !

M

e dial gauge, A
]




4 Apply load ‘W’ at free end
beam will deflect under th
difference between initial

of the beam b

y hanging weights to it at that point. The
e load. N

ole the final reading of the dial gauge. The

and final reading will give deflecgtion of the beam under
g the load. P
a 5. Take number of similar readings with different weights,
6. Repeat the procedure for different cases.
) OBSERVATION:-
@ Matenial of the beam =
- Span 'L’ = T /]“V\_M)
|
J Width ‘o’ =
) Depth *d’ =
Moment of Inertia | = bd?
: : 12
' a) Load at fice end: '
Sl fLoad in Dial guage reading Difference EY
No _;ggs Initial mm | Final mm : Acm
N : .
éﬁi} 1
O 2 .
i}
3
2 | e
; 4 . , iE e
=3 — 1
) b) Load at Intermediate point:.
™ . (Ly from the fixed end’)
® ; (Lionn e
Sl Jload in ] Difference 3+ WL,2(L-
2 No |'kgs Initial Final A e E 2%&‘- *OWL, (L
L& - mm ; \ cm El  2€1
1 5
@ [ T WMMM Vh' %
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RESULT
Note:- in each c3s¢& draw the graph of load vs. deflection.
DISCUSSION QUESTIONS:- :
4 ‘Whatis meantby <econd moment of area ? ‘ i
2 which &5 preferable term, second moment of area of moment of inertia. Explain?
3 what is meant by flexural rigidity?
3 Differentiate between flexural Agidity and modulus of ngidity
5 What is 3 prbppéd cantitever?
! ‘ £
g
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v
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EXPERIMENT NO. 3

DEFLECTION TEST ON SPRING

AIM: To ﬂnq‘\Modu!us of Rigidity of the given material and stiffness of the spring.

APPARATUS_: Avery's spring testing machine, Vernier calipers and specimens.

THEORY : A Spring is a device to store energy or to absorb energy. The student must

describe the following :
" ) Types of springs &2 ’
) Types of helical springs & difference between closed coii & open

coil springs and the nature of stresses between the two.
/\}da! deﬂecﬁbn of closed coil spring is found from the expression:: -
A~ = 8WDn or = 84WRn
o= __G dﬂ. G di s »
- - Reading the values of A and W , on respective scales, the value of G
can be found." ) . : ‘ ’
The notations used are: )
d = dia of wire in cm. 7
R = mean radius of coil incm. = Di-d.
. . 2 2
n = No. of tums. : C
G = Modulus of Rigidity kg / ¢cm?
= deflection in cm.

L '__'i

ph The stiffness of spring (S) is defined as load per Qﬁit'de_ﬂection.

S el =G ik S
f apparatus: The machine consists of a straining unil and a weighing bnit.
n N
g The straining unit consists of a plunger with rack anb pinion caried in an
-adjustable cross head. The lower tension pin & the upper ompression platen are
~ ‘located at opposite ends of the plunger. The cross head unit i§ clamped on two steel
‘lubes secuied in a flange bolted to the base and free from the weighing mechanism. The
- deflection scale is attached to one of the columns and arranged with an indicator so that
-Teadings form 1 mm to 100 mm may be taken. e ik 2

:Description o

it
A

The weighing unit consists of a pressed steel load table on a sel of weighing
“levers communicating with the indicating mechanism. The load is automatically indicated
“on a dial having 584 mm dia reading line. The max. capacity of machine is 100 kg.The’
 Yoad is applied to the sprng undet test by means of a plunger operated by a lever. The

‘ extent of deflection is read on deflection scale and the load applie 3 i auiomatically
: registered on the dial. O P e B

-

R
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PROCEDURE:

1) Count no. of tums (n). s R
2)  Measure dia . of wire (d) & external dia. of coil { D ). Hence find mean radius =
- . i ro
3) Place spring on the machine. Adjust the deflection scale such that it reads ze€
just before applicatjon of load by the hand lever..
4) Apply load. read itg‘va!ue on dial and note the deflection on deflection scale.
5) Repeat the experirr%\ent to take atleast six readings.
6) Calculate Rigidity l:ileduius ( G ) and plot graph with load versus deflection. Find
stiffness of the spring.

OBSERVATIONS: . !

Materal of $pring =

Type of:sprir.g =

S
. 1.

Dia. of wirei {d )of =

Extemal dig. spring (D) of =

Moan radis of coll () =

Constant K . 64 R°n-

. d* K
. ..~ 1 shear Modulus :§-‘3f.fnegsl»-'°' : ‘
SI N | Lead W | Deflection i spring ) % - ,
° | kg. cm - |© —ﬁ%—" S S =w kglem | Remarks
\——‘

' y . .
DY i e e o v . i &
v . I | & <o ., A . . . s
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LALCULATIONS:

RESULT: Stiffness of the given spnng

nou

Rigidity Modulus of the sprng

DISCUSSIONS:-

1 - What aré;the various types of springs?

2 What isfil-je nature of s!ress_in:
i) Helical springs.
ii) Leaf springs.

3 “VWhat is the difference between ope-n and closed coil springs?i :

4 what is"meant by spring constant? .
5 What is mean rad:us’7 How do you calculate it?
6  Define express»on for fi ndmg deflection in

i) .Closed coil spr-ng : ‘ | N

i) Open coil spnng

e

7 Vimat is the drfferenoe Eetween leaf spring and laminated spnng’7

s
.

8 Whatis me relation bétween Wodulus of rigidity and modulus .o’flela.stic’ity?

»
.
& 9
»
5.
)
¥
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& *
* 4
E

R STl Sttt R SRS I e i i

)



-

\—v‘\.z\w\.l\dw'vwv

"

L

AIM:  To find the modulus of rigidity (shear modulus) of a giv

ENGINE ERING AND. TECHNOLOGY

- OLLEGE OF
JAl COLLEGEDL. S
S— ING DEPARTM ENT

MUFFAKIA g
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g . -
Structural Engineerning Laboratory

EXPERIM ENT NO. 4

YORSION TEST ON SHAFT -

en material bY conducting

torsion test.

‘ ; i le the
THEORY:- When one end of a rod is fixed g0 the other end is subjected to 2 coup .:

rod gets twisted, in this condition the r‘od is said to be in tprsion.

The angle ﬁ;rough which the rod gets twisted is called angle of twist . ;.(0)

The couﬁ!e applied is called torque (T.) Leta rod of diameter (d) aqdf
length (L) be subjected to a torque (T.) The general formula f:or torsion 1S
as follows: : . ,

G=__TL o= L %
Lo 0xJ J.

D 1=

Where T = Torque in ( Kg, Cm.)
"~ J = Polar second moment of area in cm*
J=  11d%32 .
G = Modulus of rigidity in kg.Jem?.
|6 = Angle of twist in radians.
'q.= Shear stress in kg.lcm?
_ R = Radius of rod in cm.
The value of L/J is a constant for a particular specimen by a

[ > of LU s pplying torque:
T., ard observing the value of 8., G can be foung. L . &

APPARATI—)S‘:# ‘rf"". 4. Torsiontesting machine. = . ... :-
5 2 Verniercalipers © b A0 e L ol

ey Ao 03 Scale, ' : Q\'.;

DESCRIPTION OF APPARATUS:: . e

Torsion testing machine consists of a triangular frame ; -
ar}d plates. Atthe topiend of the frame main gea?’ is provided r&i;i;?;tcgggﬁtggatnne!g
(Specimen) holder by means of a circular shaft. At-the other end: of the frao e
pendulum is provided which can move freely in any direction, Arrangerdents are m n(;e G
the top end of the pendulum to fix up the other end of the specimen. The specim ade at
ei?ﬂty be ?meg in the specimen holders provided in the pendulun'; and iﬁgin g:z‘;:' ca;:
?or gue;r‘ is fixed to a rod connected to the pendulum to measure the angle: of twist and

The main gear is connected 1o the pini ‘ L 3
o : » ion : =
provided. By sotaling the handle, ihe rog n at one end of which:a handle is

& : [specim i ade € : "y

correspondingly the pﬁndu!umgets bfted up. - (9' imen) ts’ made f!? twist ang
!
i
i

10
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The self-wt. of the pendulum is constant. Let the c.g of the pendufum IS

(D) cm away from the hinge (0) In the vertical position the line of action of force ( self
wt. O

f pendulum ) passes through the hinge. Therefore, the moments in that position is
zero. As the pendulum moves up the perpendicular distance of the line of action of the
force (self-wt. of pendulum) increases and it is max. in the horizontal position. Therefore,.
the moment also increase as the pendulum moves up since the moment is the product of

force and perpendicular distance of line of action of force from the hinge-To measure the

torque (moment) a calibrated scale is provided which directly gives the torque in kg.cms.

On \hg scale, divisions are marked to measure the angle of twist:in degrees. This
machine can also be operated electrically

PROCEURE:- .

Measure the length and diameter of rod (test specimen ) anb record.

Insert the specimen in the specimen holders properly and see that it is securely
held in position. i

on the specimen. Note the initial readings of torque and angle of twist..
Rotate the handle in the same direction. to apply torque.. Néte the final reading of

torque and the corresponding reading of angle of twist at:xd record them in the
tabular form. : I

5. Take number of readin

1.

23

3. Apply an initial torque by rotating the handle in any direc{ign to have a firm grip -
4.

gs by increasing torque and noting '_é:ngl_e" of twist.

Tttt

.-
———— § — e e wo— v £ 0 W0

OBSERVATION:-

o~

Material of specimen L=
" ‘Length of rod =1L '
“ Dia. of rod. =d

‘Polar second moment of inetia=J = n; X d*132.

i}lSCUSSiORS:- E

1 Oeﬁéé polar second moment of area?
; 2 : State:_ {he torsion f;)rmu!a & explain all the terms?

3 Wha¥ is meant by @orsiOnal' rigfdity;;. e £20

4 ’ 'Wha;ére the assumptions in theéiy‘ of denvmg torsion.fquula?

5 Whai ‘is meant by the assumption that plane sec!ioﬁ r‘e:'n.\ajn plane before and
- aﬁer‘};orque? . 5

8 What %s the difference between bending & torsion?

How the couples are applied in each case?
g 1 ‘

*
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EXPERIMENT NO. 5 3 (

INELL HARL === /

BRINELL HARDNESS TEST . }

i S

/

f the given specimen- .

fs

" AIM: To find the Brinell Hardness No. 0 .
i chi i and

EQUIPMENT:- Justy's Brinell hardness testing machine, Microscope. v

specimen.

ance it offers to

of determining hardness no.

THEORY:- Hardness of a material is defined the resist i
Indentation by another body. The purpose
1) To grade matenals . _ T
2) To have quality control over matenals. ) .
3) To have rough idea of tensile strength of material vghnch has some
regationship with hardness no. » i

3

Hardr}ess tests are mainly of three types.

a) Brinell test.

b) Rpckwell test.

c) . Vickers test.

. i ; . :
Brinell ‘hardness test is based upon pressing a steel sphere of known
dimehsions into materiai under test. The hardness can:-be determined
from the size of indentation made for a known load. 5 e

i. Brinell Hardness Ne. ( B.H.No.) . 4 J«H

C e

.= Load
Spherical area of indentation.

B.H.

F- o :' - 2F

o e et o DY e e
(@)

n % (D -sqrt( O —dY) . ; noEJor-dhH

F = Load in Kg. :
D = Dia of steel ballin mm
~ d = dia of indentation in mm.

BALL DIA & LOADS:- The standard ball diameter is 10 mm, but ball Of"sizes 12,5 mm

are_also avadat?le: fhe ideal value for the ratio of indentation diameter to ball diz;n:\et‘ér ié

(() 3;{; ito( ; 5'3:;"%;'0 hardness no. to be obtained and should not be outside the rangé )
2510 0.50 ). To achieve an acceptable value of d/D the relati ip b e

F1 D? for vanous metals are. : : nship b?Meen ‘oad A




i
hand wheal in counter clockwise  direction. Measure the diameter of

!mpreSSlor{ indentation by bringing the specimen under the microscope
l

4) Repeat the same procedure to take a number of readings and tabulate them as
follows: § :
‘.
OBSERVATIONS‘
\
Test piece A:
Material of test piece =
‘Diaof baltinmm (D )=
'F/D? =
‘Load to be applied F =
Load application time =
Impression d : . :
Test mm Average d HB = 25 ——
No. | d1 d2 =% (d1 +d2) 0o/ (0 ~D*-d —
. . .‘ A' ° o - -
g ) P =
2 . e e
3. ' i
Jest piece B:-. : P
( Same as above ) :
- S
. . - : e 2 . \g‘______
RESHLY—+ 2 ==a=ud B0 : o B,
: : oo .
1) Test piece A . Brineil Hardness No. e @
2) = Testpiece B, Brinell Hardness No. . . "% . .. \
3) . Tensile strength of steel . B g B g | b
DISCUS‘GIOI}'Q - " g : o .
. . v . )\.i'\\.
What are the ptecauuons in hardness test ? o 27.
' Define hardness ? ' LGN ¥ S
Row many tests are there 1o find h_ardness'? 4 ik
-What is the difference between Rockwell’'s & Brinell’s test? R

Derive the expiession for spherical area of indentation 7
What is the significance of F/D? ratio?

What is the max hardness which can be tested by BJT testing machme ?
What is the rf.latmnshxp between B.H.N & Tensile Slrenglh ofa matenab ?

NN O O A W N =
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Steel - ) Towie 10
0./0 _Copper & Aluminum a y 5
W Copper & Aluminum :
Lead
PRECAUTIONS : ‘ oo
| i (o)
ithi i le load applied
1) Load applied should be within ;pecuﬁed range»Fso_r g);a:?x 10x 10 = 500 kgs
copper specimen using 10 mm dia ball, should be 3 x U
' f : uld be
2) The material must have reasonable thickness. in gfzneral thlcifnebSS” sho
above 15 mm, using10 mm dia ball and 5 — 15 mm using 5 mm dia ball.
3) The material must have reasonable width. The counter of indentation mEJst be
not less than 2 ¥ times the dia of indentation from any edge.
4) _The test su’f’face should be flét and polished. |
5)

“The load shic}uld be heid for 15 seconds.

Tensile Strength:

There is an :a'pproximate direct relationship between tensile
hardness no. '

" strength  and
Tensile Strength :
Carben Steel K
Nickel chrome Steel K

KxHB .-
33.5 kg/cm* (3.35 Mpa)
35.7 kg/ecm? (3.57 Mpa)

non oy

PROCEDURE:

L)

Select an "am}il most suitable for supporting a pénicuiar specimegn, Fix up the
required penetrator after cleaning it properly ,2. mm: ball penetrator.for hard

. materials suchas steels and cast iron undera load bf 187.5'kgs, and 5 mm ‘ball

2)

3)

.penetrator

v r for Copper, Copper alloys Aluminum and its alloys etc.under a load of
250Kgs. ;. . . ' e N e '
Select' aZnajor load .dependi'ng upon the material undes testwith the help of load
selecting disc. Before starting the test keep the lecading handle towards the

operator, Place the specimen on the anvil and raise it by rotatin

c_!qckwns% until contact is made with the penetrator. '.Cintinuegc:::fgl?;‘ (:o»t\g:i\i:
the hand hgel tiil»the main pointer is at set positidn',- i.e. at zero of ‘¢’ scale ana
3Q~ 9{ B- »sca!e: The main pointer of the dial will au'omaticany stop at this set
position and will not move further even if the specimgn is raised a little f
However the hand wheel should not be rotated wheil once the ® stnner
set position, otherwise it may cause damage to the pdne
Joad of 10 kgs is automatically applied. !

For applying the reméining major part of th d 1dag. !

: e selected Igad..push awa i
bgpdle .a_nd keep It tbere for 15 seconds, within 1 seﬁonds. Cgr:?p?ég:gm%
ipressiun takes place and then the major load is rembued by pulling the Ioadfno
h?ndle towards the operator. Take out the specimes '?iov-;é—nng. it by rotating thg

pointer stops at
trator. This way a minor

e
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Structural Engineering Laboratory}
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EXPERIMENT NO. 6 ;

l

ROCKWELL HARDNESS TEST '

A1 M: To find the hardness of the given material by Rockwe}nl hai_.rdness test.

EQUIPMENT: Rockwell hardness testing machine, microscope and specimen.

THEORY : Hardness of a material is defined as the resistanéfe it offers to indentation by
another body. The purpose of determining hardness number ig to

i)Grade the materials : ii) Have quality control over matenal.! iii) To-have rough idea of
tensile strength of material which has some relationship wnth hardness number.” The

rockwell hardness test is based on the indentation of a hard {ip, or.indentor, into the test

piece under the action of two consecutively applied loadg minor (initial ) and major
(final). A :

_in orde'_r;’{o eliminate zero error and pos§ible_ surface effects to roughness of scale, the

inttial or minor load is first applied and produces an initial indeht'ation

A comcal shaped diamond cone with a 120° apex angle. and 0.2 mm radius is used as
the indentor or penetrator in the rockwell test for hard material.

For softer matenals a
hardness steel ball 1.5 mm in diameter is generany used. '

PROCEDURE First a minor load of 10 kg. is applied by lprmng hand wheel , till the
pointer. oomes to rest at set position. Then a major load as fequired is applied by pulling
the lever towards the operator for 15 seconds. The rockwell hardness number is the
d:ﬁemncp in degree of the indentation made by applying major and minor loads. It |s
dxrect!y read on B or C scales as appropnahon after removmg the major load

OBSERVATIONS

Matenai of test piece
Load applied

~* Time of application

i+ Thickness of specimen
indentor used

B I O TR T

T U S.No Rockwell No. Scals Used

~ Thickness of specimen ball penetrator



et for carbon steel =

Average Rockwell naraness pumoe

RESULTS: | o=
Average Rockwell hardness number for mild steel =
¢ Mﬁ-,_,,..ﬁf""”"’””"”“‘_
Seale _indentor __ g Metarats lobelenet ——
R —5 4
' : . i cel
B 1/16 100 kgs.  Aluminum, coppef, Brass. Mild St

C Diamond cone 150 kgs.  Staintess Steel,
~ penetrator

Hard carbon steel

DiISCUSSIONS

4. What is the significance of this test ?
2. What is the size of the maximum indentor?

3. To_what- specimens this test is camed out?

.
[ pR———— R
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MUFFAKHAM JAH COLLEGE OF ENGINEERING AND TECHNOLOGY
CIVIL ENGINEERING DEPARTMENT

Structural Engineering Laboratory

EXPERIMENT NO. 7

COMPRESSIVE STRENGTH OF BRICKS

AIM :- To determine cracking and crushing strength of given bricks

APPARATUS REQUIRED: 100 tons compression testing machine, scale.

THEORY: Bricks are important building unit subjected to compressive loads, hence itis
important to determine their load carrying capacity. - )

The cracking strength is defined as the ratio of compressive load at which first
crack is observed in brick to the surface area of brick under test. - '

Cracking strength = Load at which first crack appears
‘ : Surface area of brick - .

The crushing} strengih is the ratio between the load at which the brick gets
crushed completely and the surface area of brick. : )

Crushing strength = Load at which the brick gets crushed
: Surface area of brick

DESCRIPTION OF APPARATUS:-

- s The cdmpression testing machine is of 100 tons. capacity. It consists of a
cast iron-base and steel ¢ross head fixed by two rods. The hydraulic jack of 100 ton
capicity is fixed onthe base. The lower plate, can be removed and spear may be p!\aced
on aydraulic jack to reduce the gap betwsen upper and lower platen for sma ler
specimens. o ‘ _ 1o ;

L A screw passes through cross head which "r‘{an"bé"- raised or lowered to
adjust the clearanceé between two platens. The upper pla{eu;is attached to the head
screw. The upper platen has got spherical seat for the self aligning' ction. " ¢ - )

3 The recording unit consists of three pressur gé_uges 100 tons, 50 tons
and 25 tons. The pump is placed into this unit. The on-off buttons and pressur.e release
valve are provided on front panel. A hand operation is also fixed inside this unit, which is
operated by inserting handle in the bracket through the slot,.& . '

[

PROCEDURE:- -

“Measure dimensions of brick with the help of a scalé' End record
2. Make the surfaces of the brick coming in contact)with the plated smooth by

‘rubbing it on,hard surface., Even after rubbing if therg iti }
il — ’ : 2 are some fill them
-up with fine sand so that the 1oad is applied on the erjtire surface g‘gxﬁ’s‘
3. .Lower the upper platen by lowering screw with the lelp of hand wheel 1o bring it
Jn contact w;gh brick. Close the return valve and keep the supply valve open.

Vi




i - 3 (b the &86e
shear pass the specimen through t o7 e

e cof hollow block and then half the width of sois ! ,
preaking 3t one section. Liren
jure in Kg or KN.

To test the specimen of singie

such that it passes through 3 ho
In this case the specimen fais by
breaks and note down the load at fa!

Apply load tll the spo

DISCUSSIONS :-

1) Explain the terms

i) Single Shear
(1) Double Shear
i) Punching Shear
Give examples of each.

2) How many types of stresses are there ? What are the types of stresses in
the following situations :

1) Rivets in a lap joint.
i) .Rivets in a butt joint.

Ty
47— vt vnt? WSt + st
]
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MUFFAKHAM JAH COLLEGE OF ENGINEERING AND TECKNOLOGY
CIVIL ENGINEERING DEPARTMENT

Structural Engineering Laboratory

EXPERIMENT NO. 9

TENSILE TEST ON UNIVERSAL TESTING MACHINE -

AIM:  To study the working of a universal testing machine and t6 determine the tensile
strength of specimen ’

DESCRIPTION QF MACHINE:

'Un’iversa} Testing Machine is primarily intended for tensile tests: it can aiso be used to

carmry out with suitable accessories a wide variety of other tests such as bending , shear,
compression and hardness. - S '

It has two essential parts - ' .

i) Straining mechanism or loading unit (on left), i )

iiyRecording mechanism or control console {on righthe straining unit
consists of a cast iron base, supporting four v'grtigal rods. There are Ujfee
cross-heads rigidly connected to the columns’ Tre lowest one functipns
as a compression cross head. The middle ond is adjustable cross head: it
can move vertically up and down . The tensioni specimen is fixed between
adjustable cross-head and the upper tension Cioss' head.

Fer compression, tending and shear test , the specimen is f%xed_ between the adjustable
cross hﬁe‘ad and the bottom compression cross head. i 3

The lower part houses the working cylinder and it is fitted with pipes for pressure
application , measurement and oil leakage. These pipes are connected to the console
and the rotating bearn dynamometer. - ' 'l ) -

The load applied tolhespec»men is noted on the control |

console. The contro} console
houses the hydraulic drive; load stabilizer , dynamometer any graph recorder.

There are four ranges of 101, 51, 21/2 t, and 1 t. and the mgchiné can be set for any of
these ranges by adjusting the knobs at the dial gauge andiweights in the console unit.
The regofder oonsiggs of a drum on which the graph roll is mounted.

ACCESSORIES:

Tension Test : Tension test specimens are held al each én('i by grips of wedge type
which'_;‘gre serrated on their' inner faces. When the load is applie{L the wedgin‘g? ac{ign
causes these serrated gripping surfaces to bite into and hold firmly the specimen.

Hardness Test: For Brinell hardness test , a ball holder
The specimen rests on the lower pression plate.

.

3
‘with 10 mm. ball is provided

L




Bending Test:
which bears upon the centes of the beam specimen. The

d by suitable holes provided in the compression

A Pressure foot i1s provided
¢ on the adjustable cross head which moves

span of the specimen can be adjuste
cross head. The pressure fool is fixe
vertically up and down.

OBSERVATIONS:
| TESTING TEST
!
Material . Mild Steel
Lengtlf of specimen o 50 mm.
Dia of specimen ©42 mm.
S.NO Load appncc‘g (kg) : ‘ I2longation observed {cm.}.
i1 e SRl
1 270 ! -0
2. 540 | - S
3 o | 0.0005
4 sot I | 0.001
1080; 0.0015
2 1350] 0.002
= :ggg;- , . 0.0025
890, . ' 0.003
g 21604 . 0:0035
o T
1} 2950 - - : 0.0045
12 3180.. : P, 0.005
14 1630 - ‘ , 0:(065
s 3760 0.(.980
17 R 870 . ; o, S0 e e
12 3820 - - .. : _ S0007 T o
19 3730 .+ . . 0.020 2
20 3820 -, : : 0025 -7 - .-
21 ; 4270 . . 0.075 - g
22 $200. ' 0,12
23 5600 - 0.25
. 5800 038 -
25 5140 ! 0.50 i
=6 6230 . it 0.7% .
=1 6000 . | 0.95
- © 5230 - . 12 :
. ) . i
Dia. Atfracture =97 mm . : 1
N\

14
™




TIONS:
CALCULA

Sample: Stress

= lL.oad
SI.No.(10)

original area

2387 kg/cm?®

1.

= 2700
AT4x12?
Chanqe in'length 0.0
Original length 5

Strain

"
o
&
o
=
)

The values of stress and strain are as under |

K Si.no ;_;Stress Strain Sl.no. Stress | - Strain

1 A ‘ | 15
2 16
X _

A7

4 . 18
5 . ; 19
6- |- ; 20

7 fi P 21

10 |- ' 24 |
| S T o250
12 | 26

13 [* . 27

14 | . 28




Why the machme is called U. T. M?

What is the purpose of adjustable cross heads'?

What aré the safety devices provided in U T M?

What is the difference between true & nominal stress?

_ iagram fof
Draw typical nominal stress — strain dragram & true stress straln diag

mild steel 7?7

fro'n
Draw typical stress — strain diagram for Aluminum. In what rr?."spe‘:t it defers
stress — strarns diagram of mild steel ?

Draw typrcal stress — strains diagram for casl iron. In-what raspgct this stres; =
strein dragram differs from that of mild steei ? -

What property is measured by percentage elongation and reductron in area ?
Name some matenals for similar property ?

Give the value of 'E’ for the following materials’

a) Wood (b) Mild steel (c) Prestressing wife--
d) Copper (e) Brass {f) Aluminium

W e ——— Y -



MUFFAKHAM JAH COLLEGE OF ENGINEERING AND TECHNOLOGY
CIVIL ENGINEERING DEPARTMENT

Structural Engineering Laboratory

; ‘ EXPERIMENT NO. 10

IMPACT TEST

_A_tM_._To determine the impaét strength of the given metal spec[me_n
APPARATUS:

lzod impact testing machine and meta! specimib.n ;
. . ' |
THEORY‘ ‘ : : |

The tmpact strength is usually determined for brittle matenals to know the shock or
impact resxstmg capacuty of the material

The pendu)um impact testmg machine serves for conducting impact tests. Charpy and

1zod tests are camed out to determine the behavior of metals especzally uf steel and
steel castmgs under impact stresses

i
Impact test specimens for Izod test must be prepared as per é‘\e standard test specimen.

A mild steel specimen of size 10 mmX10 mm and length 753 mm is provided with a A5°

V-notch; 2mm deep with root radius 0.25 at a distance of 28 fnm “from one end .
Provxs;on of notch (groove) ensures:

i
a) Conversxon of mild steel to brittle matenial. g
b) Failu‘re of specimen at that position. |
PROCEDURE
8)

For conduttmg lzod test, the lzod striker is to be se ,ured firmly to the bottom of
the hammer. :

9)

The specimenof Izod test is firmly secured in the specmen suppornt with the\hgip
oi clampmg screw and notch on the specnmen should face the pendulum striker.
10) - Set red pomter on 164 readmg on the dial, when the' pendu!um )s latched at 90°
i posntxon ;
11) - '_'After ascertaining that there is no person in the’ range of swinging pendulum,
~{{0perate lever. Now the pendulum is released and the specumen will be smashed
12) '._,.Carefuny slow down thé swinging pendulum by opetalmg the pendulum brake.
13) . F Read the position of readmg pointer on dial and note down mdxcated value.
14) *

'_Remove the broken specimen by loosemng the clamp ‘'screw and thus the
“machine will be ready for carrying oui next test



RSl i elation:
o i llowing rela _
: > rding to the fo o
The notch impact strength lis calculated according ”\;//3@
= KIA . ) : . ,__S
Where | - Impact strength in kg/cm of Joules/in Kam or Joules |
K - Impact energy absorbed on r_epute in Kg o before test in Sa.cm -
A — area of cross section of specimen of V- notc :
(0.2 Sq.cm) )
Breadth of *V” notch =10 mm =1 cm
Depth of “V” notch : 2 mm =0.2 cm
PRECAUTIONS:

| part /
clamping are chosen for a particular test. For example, in order to carry out izcd &
striker and clamping device are only to be used.

: L il ‘correct sup
Extreme care must be taken to see that correct stiiker / striking ferk and ¢

After rebuilding, all'screws are to be supervised for solid fit. ¥ -
Before proceeding to the actuai test, it is to be cenfirmed that strikers and suppons are
correcily selected. K this is not ensured a sericus dama_ge to the tmpactg !gst:ng mach_x}ne
may result easily. | : . :

— —

The pendulum impact testing machire must be installed such that the swinging ranges of
the pendulum.does by no means project into spaces which are subject to traffic.
Furthermore the wortking place is to be safeguarded against hitting by straying panicf%} of
the broken specimen. o : . S : X
Persons who are not involved in testing.shall not be permitted to stay-too close to ‘the
machine. Every test'is to be carried out with utmost care. o :

1

DISCUSSIONS:, ~ | : , -,-? : e

1. What is n}aea%ﬂ by impact load??

]

T PRy 5 : . te L
2 Name !he-le§ts carried out to know the impact resistance. . - =

What is the significance of the values of impact resistance of materials?
. g . . B e -':A’ i



MUFFAKHAM JAH COLLEGE OF ENGINEERING AND TECHNOLOGY
CIVIL ENGINEERING DEPARTMENT ‘

Structural Engineering Laboratory
EXPERIMENT NO. 11

FATIGUE YEST

AIM: Ti:f.determine the endurance limit of a specimen of material by fatigue test.

APPARATUS: Fatigue teéting machine, test specimen, weights. .
INTRODUCTION: |

: nder’ ion O ed
Fatigue-refers to failure of materials or structural elements under.the action of reﬁ;a\
stresses. Fatigue failure is the result of slip occurring along certain cr).ysta'notgjran;:j o
directions accompanied by local crystal fragmentation rupturing the atomic bonds,

thus leading to the formatien of submicroscopic cracks which soon become vn_suble
cracks. -

Faﬁgua:;’féilur‘e is particutarly dahgerous since the incipient crét;ks{éfe often g_nsee;nr and
the failuie may finally occur with disastrous suddenness g high speed» machmes_ T als
vehicles. The advance of the cracks is slow initially. With inspection at frequent inte

and rejecting or rectifying parts which have developed crackfs,_ 16ss of the member may |
be avoided. T :

Surfac’:effétique occirs under high concentrated compressive loads between two roliing
surfaces'such as ball bearings and gear teeth and results in spalling or flaking of the

material on one or both surfaces. This is usually caused by high_shearing stresses below
the surface. . a
THEQRY:

Tn1aligue testing, a specimen is subjected to periodically varying stresses by means 'ofA
~mechanical devices. The applied stresses may altermnate between équal positive and © - .
" negative values, from zero to positive maximun or negative values, or between unequal
positivé and negative values: The most common loading is dlfemate tension and .
compression of equal numerical values. A seriés of fatigue tests are made on a number

 of specimens of the matérial al different stress levels. The stress-endures is then plotted
against the number of cycles sustained. B

y choosing lower and lower stresses, a value
may be found which will not ‘produce failur

e, regardless of the number of applied cycles.
The stress value is called the "fatigue limit", : : :

N R
- Some matérials (generally those with a well defined yield po’in'ti
an “"endurance limit”, This is the maximum unit stress that can

have what is known as
- definite range, an indefinite number of times without causing st

e répeated through a
ctisral damage.
. The fatigue testing machine helps in determinin
specimen:is against bending where it has to bear continuous rotating stress. The

. Machine is'supported in a vertical angle frame. Vertical load is gpplied by slotted weight
~ assembly. Self aligning bearing permits both vertical loading and rotation of the :
- Specitnen: : jh . :

i |

g the fact as 16 how much strong the

o

-

-

g
o




: counter is
¥ m An electronic coun
is rotated by an electric otor. f cycles to failure.
The fatigue testmg specimen 4 calculate the number of ¢y

used to record the no. of revoluticns an

SPECIFICATIONS:

Diameter of tést specimen 7.5m

-~ Maximum behding% moment ; 200 kgs. cm.
Revolution méaa%rements : Electronic 7 digit rj‘(')fmter
Motor capacity - _A : 0_-5 H.P., 3000 RPM

" Current o : 3 Phase '

PROCEDURE;

1. Insert the test speczmen (7.5 mm dia) ih the beanng housing of the machme
2. Apply vemcle Ioad by slotted weight assembly
3. Set the e!ect__romq revolution counter to zero.

4. Start the motor *
S. Record the riumbér of revolutions at which the specimen fails.

6. Calculale the stress using the formula mentioned below Now the fout pomts loadmg

the bendmg momem is:-

M=(W/2)xa
where a= Distarbe f.rom fulcrum to tt;e nearest supp‘o‘.rt n rm = 48 mm’ )
Also M= (n)(d3XU)/32 ‘
’ 'Therdore (ob =16 W X a I(nxd ) Kg 7mm '
" where ob = Fahgue Stress (Bendmg Stress)
The machine is g:quipped with the counter, then time for failure v’ may bé-‘iriwoted:--
| N=txn x.60:. : g
t = time to }'ailure in hours TR
n= rate%d‘ho. 'qf revolutions recorded ih the pm;ni&r z;g:thé point of ?ailure / timé m

minutes.




OBSERVATIONS:

Dia. Of test piece

o e e —n

Dia. Of test piece

No. of:Cycles 'N’

Stress Kg/t

'd" mm Load W Kag. endurange Iimit (106
\ C{fcles)
i
g
|
!
\ !
1
. i
DISCUSSIONS:

(1) Wﬁ‘ai is meant by fatigue of metals?

{2) Statefour-different-compen

1;nlure_f':ﬁ

(3) Exbfain what is endurance of a metal.

P

ents-of a motor- vehicle which arelikely to suffer fatigue



