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Ex pertiment Mo: 03
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Coleulation fom Graph:
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Expenimnent Nome! Detenmination of impae* teat of
Mild  slesl.

Intnoduction:
Impael: A high fonoe ore shoak oven o Short ime
n impoet io o Nﬁ‘f\ fornee 0N

period . In mechonics, &
ohoek Q\PPUQC} ovent o gnont  kime pemod when 10

ot more oodies aollide -
Impoct test: Impoet fesling. AST™ F23 and [S1B8
slandond, The immmt leot 19 o method for em\ua%‘m@»

the toughmess ond motch sené"l)('\vi%a of enaineen'mﬁ
mokenials. ft 1 ngtmuz) veed Yo test the {Odﬂkn&%‘ of

matetiale.

hovt tm oot {99'{? A {BQJY Qpe(ﬁ’m@ﬂ D mo@mﬂ@& )

o 10 mm X 10mm @10<99~Q€C{i07\/ with etéken o 'v'oa
W noteh - Qubeize opecimens  ore weed mhene the
g westricted . The opecmen- aan be

modeniol thickneses j
teoted dovn the oﬂaozaer\?@ ’fempem"\une.
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Figune @ Choapy Test gpecimen

Pring; ple.

Jﬂ@l_&ui The Ok"“P'd ‘,mpae’r teot 19 @ dr;mm‘la teot pleee
U-notiohed on v-notiched in the middle and eupported
ot eoch end.is Lroken by o eingle blov of o treely




SWingmg  pendulum.
Then the enengy 19 meoouned by the impoet shnengih
of mateniale . The impad’ et Wzlpg 1o mensune e
enengy  obgsonbed.

mp@'%e et gp@dlmen 'S mo\clfxi'ned 10 0
squone  on mound section, with eithen one, e tr(0.
o thaee notehes . The epecimen s clomped yentieolly
on the onwil with the noteh focing dhe hommen.

Mi%’"['he Too0d in vhich o Yest piece, \/~ﬂ0{e'fec1
les) pece gripped verticolly , 1o loroken g @ sirgle
blorr of  Hredly, swinging pen dulum . The oy 13 struek
on the sofe oo the noteh and ot the Pixed height
obove it The enengy dogorlped 19 MeEASA ‘{-l’rh@
oboonbed enengy 19 & MEASWIE of the P

ebqem@)an of the moteniol

Tes\} P@ nd ) | om
gpemm(g?;—\v /— S{f( en
uondeL)f—\, N A{——C\omr’ holder

Fived bo@@—*»f’f T‘

Nolahed 1z0d impo\c‘l {esl
Fig: Tz0d Tmpoel Test Specimen




DiMenence bebween the olvonpy Impact teot ond lzod eroo@F
W B
 Chanpy tmpoet Test Tzod Impoet Test
The gpecimen is settobe  The gpecimen ig settp be
Simply supported. - contileven-
' Both 'V moteh ond 'L’ noteh |
is vsed. |
The lena{k o¥ the gpectmen | The ler\@%% of Yhe speemenis
is 55mm ond the nateh o | 76mm and the noteh ig 47mm
e&thdEQJYOﬂGQ -qu-m bonm enda. ?rwm one end €2 ond 23 mMmmMm
friom D othen end. |
V-noteh on U-noteh ta 9etin | vongleh ia set in position .in |

POQ?J(ion M the OppOSEJ(t’/ Ye dicection of fhed.
diceetion of pod.

Onlj W noteh ie veed.

Objectives:

«Tp detemine the oboobed enengy copocidy
off mild oteel.

Appanotus:
PP 1. Qpeermen of steel

0. Seale
s. 9lide Colipens

G Shopen mochine
5. IZOd impO\Q% '}C’ij
& The chovipy lest mochine.




Procedune:
Fon_the chorpy im poc] tesd:

1. e figal comple of mequined  dimen
22 A V-noleh wos mode equ'ldig{onoe from both ende

by using o Shopen mochine-

5. Before sefling the gpectmen 1o the choapy imput {eo
mochine, the hommen woS fo ol freely from the
storling point end the moximom neading o9 foken.

Cb‘ﬂr}q diffenence beteen the stoating pond ond
moximum ngoding wWoS aalouloded.

5. The gpectmen wos set and the hammen vos an‘m
olloried 1o Hll Thom the starking point and the neoding
of Hhe m needle of the mochine oS Yaken
G.A@ofm be diffenence betreen the moximum Poin
P olonting point  vas aolavloted.

7. The finet diffenence  wos initial neoding ond the 2nd
difference wos the finol neoding.

o The difference between the intial ond fin
woS aalanloted which woe the enengy oveonplion
aopo-aity of the opecimen:

sione vios lokon .

t and

O' ﬂ@OdfnZ

for fhe 1zod impoct feot:
1.7} first, the gpecimen of re

Yoken:
0. Venoleh wos mode. 08 ghown in the ﬁ@wze, using

o Shopen mochne.

q,uir[ecl dimengions vos



5 Beforie celling the opecimen, the hommen 6f the 1zod |
impoct les] specimen mockine w09 ollgried o foll Treely |
feom 9{0(1%‘718 point and the moximum defleation oo
foken. e diflbnence between these tio pointe yos rpled |
08 iniliol reoding. |
4-"Then the gpeeimen wod set oo discussed jn the
irtioduction ond the hammen woes ollovred o Poll from
e slonting poinf and the maximom deflection woo
r\O{ed. os the pinal ﬂ@&dl‘ﬂa'

5. The diffenence between the inidtiol and final readin
solevloded which wao the enotgg dbsonption Gopact

the Specrmen.

oS
Q@ of

Coleulodion:
Fon_ohorpy_Impact dest:
Lnitial rteadinﬁcmihoa{ spee'tmey =(920-0) Lo-11

= 920 No-1
Finol aeoding (with specimen) - (20 -130) Mo
= QO/{b*’m
Enengy ologorption aopocity of egpecimen =(220-49)
= 190&b-T1

Fort 1zod I mpoct test:

[nitial ﬂeodin@(wfjt%oml gpeeimery :@ngécﬁ))éb{-f
=n -

Finol ceoding (vl apecimen) 20120401
0 ¥ - 400 Lo




Enengy obeorplion aapocidy of' opeeimen - (900-100/
- 49001

Hesult: | 0
» Enengy - obogortplion(Chorpy npact lest) =190/b-

Y
)

* Enengy absonplion( 1zod Impao{ leol) = 100 No- P

Discussion:
1. ne Toce of dhe noleh 1o the mos] im portlon|

focton o be kept in rght dineetion o loreak o 10 foil.
0. The opecimen auppornted o the 1w 'lagifn@ maﬁ%‘:{qeg
wene oleo \'mpOﬂJ(Om{’ . Pecourse H‘Q ObSDﬂP{i‘m Q“POC"(ET
would be @\«(maed fhn s e&pport{'m@ gystem.
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Expetiment No: 05

Expeiment Nome! ‘
Detenmination of the properdties of

the helical sping.

bntroduction:
SErim@: A sp(t‘ma (o] deﬁﬂéd os an elostic bo&a whose

function {s to digtont when loaded ond 1y aecoven its

ort@inal s\nope wen the load is nemovec”

spring i on elogtic machine dloment hot con deflect
unden the applicodion of lood . When the \oad ig remored
it rteoams oﬂomal pOQi)(iOI\-lﬂ Othen \WOrQs, Spn‘ma 19 Q
me chonicol 0‘03‘80{ ’mcd@up of modatiol ho\vina vely

ol wield  shienath do aestone clostio. 1 1o used in
U ) \
1y obsotly Shocks 07 il olop resisf

Yions 0N Varous ek ol

yoriouS mechanics
Yo tnancfen  shooks and vipa
mochine memben.

Spmuny motetale: The moten ol used +o maode spn‘mas
stett one nostly

one colled o SPUMY oteel. Spriny
(ov1- allov mm@onege, lovy  conbon steel ont L\fot'\ covibon

steel with veny high sield strengllh Bxamples 0P
gpaing moteniols  one 2= Pollors-

. 01l tempened steel
» 9doinlese oteel

e Elpiloy

. Oonbon value

e logme]
> Worel



e THanium

* chaome silicon
| 0 N \ ‘ -
‘T\.{FKOQ 01 ,Qpamsw BC)QQCJ A _a,\e %O\PQ 070
the spring it eon be broodly alossified into follomr@*

PQ\

&

L

( 1)
= =

= © I
= g @il
= Figone: Helical exiension opmry

Fiaune: Helical Compression spaing -

: Fiowne. Tongion Sprany.
Fiauneféoniool meno it onsi prang

Figpue: Lommaled on Leof Spming .
Fi@uﬂe.'Disc ot belleville sprung)




Wy wie_need o mechonical_gpning:
v [ . —gprirgs oe
Ty woe ull  mochine element - Thene ane  vonius
negions to use spring-Some of them ane given belon:

= To obsonb ghoek lood

° To olne enegy

« To meosune Tonee

» To motive poYo1

e Tp retwn motion

- To contbo) of vibarotiors

»To aetaining of nings

Helical QP“\‘L‘O"W@ lhelicol SPninUS oie mode of o wine

eolled in the foam f o holix and one priminoyt
nended fon compaestve on tongile loods ond torque
fnegs:

AQ@OUdma 10 [00@(% Qﬁnﬂr‘%ior\,he(?ea[ pring e ote
alogified o following Pour types-
a. Open @il springe oq QompressioN helical Spriingo
o. Closed ol 9\0“\“59 o Aengion helicol springs-

¢ Tonsio spung

d. Spinal spring

Q'Oomgﬂ&éé’]()‘f\ Sping: These springgs one open aoil
helicol spring - A helicol eail s pressed 0a 9qpeezes
by lood . 1t aesiste compression OF push forees. I
olgn shovs tegigtonce +o lingont Qompresive fhnees



Applicodions
* Motoneyeles suspgn91ons
° Pen
ook
o OoUGN}Q
°Lighten
W&. “Tengion spaings  one oloo colled as
extersion springs - Pall force is opplied, aesultng in
olension of the eping . These type of oprings hove
ook ot ex{@r\ded eyes eihen one on bollh ends.
Applicotion:
« Leven mechomioms
o QO(X”{’E’H ‘OOAIO«TIC\W)@ OP 90\1'10(?8 dogﬂg
' Welghmg mochine
e Vige-grip pilons
* (ovogre dont assemblies.

Mw In s {npeg Ovp Qpnm@s,%e load
@‘Ppl’\ﬁd to coil i8 & Yoague on fwyietin Dycoe - In oher
Mﬂd@» hell‘oa\ Qprtihﬁs whiala JeXR Il ana ae(ease
ongulort enengy on these 9Py trp to Tod o oysten
in poce. Aften twisting.the lelicol coil applies prioport-
Lignal  fonee to oppITite dineation . The forsion gpnn)s

oe voed in o\ppliecﬂ(fmw Aok rotales ag than B60
deaaee. These sprirgs have oilhen aloclkvise o anfidek

ilelJ RO{O\HOY\' :
Applicotion: - :
PP e Y0P . Clothes pin
> Automobrle stontens.

+ Qocken switehes
e Doon hrhﬂag




d 2pNg: Spinol gpring (s 0lgo knovin 09 clook

spring  oc aonotont Thaee oping . A yumbet of limes
bond \Oﬂp olee) wmpped Oﬂoum? 4 o %:m %%;'Q{Qpi/

of spinpg. Thie types of spnings neleoses one used
n achines that meed 4o rotote o numben of dimes
and the come time hoo 1o elesce same omount

of lood constonily - These types of opringe one U?
when  mpne pon® 19 nequined . Some 0¥ dhest spninog

orte viith thicken bond 90 that dhey con give feven
@TQJ@O”- Thes€ J(mer of SpiNgS  one ased in
heovy duty opplicatione.

Application:
« Audomotive seot aeclinens

* Alogom  timepiece
e \Wodah
.« YWindory rce@ulalforrs

e D0 motons

w&g Leat rapr(inas e algo aolled og Semi-
elipica oprng on Cod SprY: b 1e one of the oldest {oums

Prings. Leof gpirps M€ lomg ond Plot denden ore ohaped.
“These types of spiryS o€ uged In viechile cuspensions:
Lacotion from axel 1o coten of the one-Ard eithen end
of loop io atoched to the vedile St spreod he lood

overn vechile chaosis:

ﬂdvonjro?ee ;

.Leol opringe one easy to aonstruet.

. These gprings o€ sirong:
'No reed fhe seporote linkage to hald the ael in
position , \ eod’ gping e works o8 o @linkage-




- Reon owel locotion helpo 1n nedueing the extno might.
e Axel do«mpir\@ o oorlnolled by leod’ gpﬂinag.
* [ neduces aoet by eliminating the need +c994\‘na onm
ond pon hand nod.

Applicadiong

"EETATH—oTr\Obile Qugpensions

+voed by bloakemithe (due 1o e relotively hiph
tuolity oteel)

Belleville gpni ngt A belleville spaing s algd knovn oo o
coned diso Sping . conical "gping washen.dise g paing -
belleville voghen on  cupped opring  ashen. Belleville
woshene  one mog{lz aoin ghope Spring with o Wele in
aenten . This digg spaings one dynomically o 9&1{!'@&1?
Looded 10 o (MCI'Q-TM)QSPW‘Y\@ r(eq,uiae.c\ loos Spce on
nstollodion but pon beor o vey loe lood . These 9pmso
hove mone odvom{o\aes compone 1o Othen oprings.

Applicadigne:

» Slip cludeh

+ Oven\pod olutehen
« High preosusie  volve
e Drill il ghock olosoriben

Volute ond conicol opring: These springs one eonieal

Qho\P@ Q()mpf(E’,QS‘iOﬂ QpﬂiﬂaQ y COﬂiQO\' Qpﬂif\@g oane 0,\[90
kKnorn o8 *ﬂﬂ@ﬂ@d Qpﬂif\d. These gpf{!neg ugec‘ .fo
provide SJ(obili{y ond reduce o0lid hei@H.




9peciol punpose spring: As the name sugpest dhis gpringg
one made for. gpeelal punpose use. Special punpose

SPRM@Q Ne mad e up 'Vﬂo'm diﬁf@yeﬂ-t J(apee O’F ”ma)(ef?r'o\
all h?@dken ouch os aia ond walen.

Othen typsg of springe one:
1.Gonotont spming
0. Voriable SpPUNg
3. Voynoble oliffhess Qpﬂih@
4. Flot spamy
5. Mochined 9PN
6. Qenpentice Spri
7. Gontileven PN
3 Holrt gprimg) 0C bolonce SpTiry
0. V- gpring
10- Cros - SPANY
(1, Tdeal optin)
172. Mom sprting
18. Negodon gpingy
L4 Progressive aate aoil opring




; (/”"/ ,(/'//
P'J(C["l,P v Din. / ()
Spring Conslond, |
= / (

d :

Mean QO\dlUL), od
z

Coil Amgle, )
o
W& otiegs of Llefl'oa( :’lﬁrﬂmi
’T"' Ti -4 TQ_
_ap , 16(PR)
- wdl %
_ 16(PR)
ndZ S C('FZ)
Tonoe =16 (PR ¢ Gm-) 0615 v
max =Txg? L am-4 m —
& : M_ Q\:\ i~ R :)
NN
Deflectionof_helical_springe: =
S~ - |

_ 64PR™M ~ =
S Of) ]




Obyectives:

) To detenmine the moximum sheong sless.
) To detenmine the maximom deflecti om.

i) Tp detenmme dhe modulus of Ri@'\di{d.

VY To detenmine the Qprtin@ eonstont m.
v) To delerming the modolus o rigidity Trom Ompk.

proﬂo&uSZ
1) delical epring maching
i) olide oolipens:
ii) Deflection goupe:

W) 9eale
V')' Spring
v)) Dolonee eight
Procedune
f the gprny ond wiae e meostned

1)The diomelen o

with olide aolipers: .
2)The numben of tums of the opring viag mecorded.

3)~The welicol spingy mochin
At fist o small  omount of vreight  wos hom@ec) up and
e lood drgm the #deflection pouge oo aceorded.

5) Withoo nemoYing the finst weight onethen oamnount
of weito\rr\ oS \mm&ed up- By eounti no the wel‘ahF with
the oddition off fiast ond end one the mod‘ma of the
deflection ﬁOUUE’/ WaS ﬂﬂam‘&e—d Thwe time e wei@h{ VoS
ooy qeapnded with addm& the ficel one:

1n the some oy {ive ﬂeadmag wene ‘aken and

In evey gbsenvotion aumulakive raeadinc@ Wa s
- aeegrded

o oo setup.



Obgenvation sheel and somple aaleulation:
Oulten diemelen of {he Qpn‘m9 D=3150m=00315mM
Innen diometen of the gpring.d= 0-30em = 0-003m
No of Jurmne. n=3
. Diomelen of the spunp = (845-030) e

= 2:35Ccm
" fodine  of QPﬂm@,’R - 7—’2‘35 oM
= 1.q25 0m
- 001025 M
1 gmall dlY OQ le\( ao\uﬁg - 0-01 M
=102 m
gpiting conetant, m = Dd _ 069(%%95
- 9.5

Mot mum thon\na otrega OP helioa( gprimg,
P = fLéPQ [qm—ﬁ 4 061

gm-6. ™M
\éfolQ)é'xo o\qn5,. s ax9:5 -1 v 615
X + ko /m?
)L xx (0:00)"° ax9-5 -4 )) o/m

= 667x10°% N/ m%

Hene.
Moximum defleetion, 6 = 1332x 1077 m
- 0.01232M
Moxirum deflection, §= S9PR2N

6 dA




0, Modulug of m@-id‘t{'a .= GC\‘OSL'?B”

= 8GX21:06x%(0:01425) g -
0-01882% (0.009)4 0dm
= 8.02%101 jg 2
= 2955 210l v/m?

Dato Toble:
e Detenm'mation of fhe mongmmum c\eﬂeﬁc{mﬂ 010

helical 9prdna .

Seiol | Applied | Dial Gouge | Diol émupe Defloption,

'NO loo}g}, ﬂeadm@, constont. 6

| | m (m)

: U“()) Cdl\d

i

PP 74 74x10™
2| om0 16 216%1072
3. 791 515 IO‘9 515x10™2
6. | 1202 235 73507
5 | 2106 1332 1332x107°
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Caleulotion from graph:

Hene. Fp = 21k9
P%:(G'Ekﬁ
P= Po-
- @1 -18:5/k
=7r5k15v
8= %2‘8%10’5'0’)
..Sm
Ea = 1298210
.9 = o - 0L

'5/)’7’\
10
= (1238%107° - 323%

- QGOX10" > m

Qn&’ R-= 0-01405M

d_': o-OOB'm
n= g

. Moduwlus of i dﬂ(a

_64PR>n

q
msogz 5X(Q: 0IG25KY

46 0%)0 %% (0-003)
7.
- Q»%xzowkao»/m

=190 x 10 N/m?



R —

Results:

Moncimum gh@o\ﬂ\na S{HEQQ = 6:67%x10% IY/mZ

Mowimum  deflection  § = 0:01332 m

Sprrp donglant, m= 0.5
Modulus of m‘@idij(zj (Faom caleplation) =01 955X10 N/
Modulug  of aéal’d} )cd (From 8ﬂ@ph) = 2:92x10" ry/m?

Dl N .
:eo,u@ScOﬂ._me aco df ny ot defleetion fom diol fouge

fbn heava we,‘(ﬁmg oo token QO\(?@'Pdlld ag Hon laeo\vy
welghte, the pinten deflecte 90 ywiekly: “the moduluc
of ru‘ofch-fa from eolewlotion ond anoph  ane 90 close
that moons othen neadings woee oloy token
Q@nscv‘aueld as fbn og p098f[ol€-
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Expetiment No. 06

Expetiment Nome: Delexminodion of puckling Yest of
Slenden  aolurmn.

Inirt oduction:
Column: A aolumn ig o GompreSSIN Mmemben that is

00 donden aompoved 1o o length thet vnden grodually
inoneosing loods it foile by buakling of loods consideneldy
legs fhon those aequined 1o covse foilune loy eﬂudrfma,
Long columne - Foil Yoy buokli N/ Expessive latenol behdi?ﬂ
(5>100)
Intermediote  aglumns- Fol by aombpinoation of ba@k\‘ma
ond  arushing (L}r =100)
Shont Columns - £yl by unsl'\\na C—I;T{'BO)

Where, L g e '\enojd'\ of column and 1 e the rodius
of' gyyration.

Serdenness rodigm:

The rottg %—;— i colled e dendenness
nodio of the aolumn . 9ippe ar oociod\a \ogdacl Qolamn
tends Yo buckle about the axia of last loast moment of
mtertio . the leoste modus of @Um{‘@n should be used
P determine te dendemese rodio.
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0 30 100

Fig: Slendemn ¢.55 nol’o

critical Lood: A oniticol load aon be {ﬂk’(?“decl 03 the

| lgod Yo which o colwran oon be
foble

emain - oH\AguUL\ in such on cms‘
('UJQ{’ will couse it to

moximum  oaxia
sub‘gec%ed ond otill
amdition ot o eliak’q giderioy 9 th

o' out. .

|

Figene: Bukling of column.

Eulers foamula: %
Figune shors the centee ne of o do
dolumn in g@u’n[ibn?um anden the 7 3 ke Wyz
aclion of s @utionl lood P The Sy L
o ia  ossumed 1y hove h‘mped' L,
erdo aestrained ogainst |ateral |

momenf. D q EawreColurmm




‘e maximum defleation 8 1o 90 small Yot thene s
applicoble diffonence behreen the originel lergth o' the
aolurn ond ite progection on o verdical plome unden
Yeoe conditions e slope %{’; o g0 small thot we Mm%y
apply the opproximote diffenentiol equation of the
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o1, | One end Hxed and ofhen h‘maed' gjgg_.—rﬁ 5 165372
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