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é@ﬁﬁ__: A 510@% 5 defined cs an clastip, Lody thoga
JC“MJa‘on is o digforet  wohen  loaded  Gnd Jo rwcovert
EH‘S O“}J?”‘*[ SL&P& when +he lad 15 tamoved.

!/I;day we ewill learen  aboot -lypqe ojr sprdfngs %
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on Qlas‘h\c. machive. ¢loment ‘Hycrf don dz-fleaf undore,
He opplication of load. Glen the load is reamoved

1t Tcgfcu‘ms Hs orc‘{:(‘mal Pos;b‘on. Tn oJrLLeeror(ds,

meahan?cal Ugo_c{ {orc VaLrtou s )DUFCPOSQS, S‘pm

g,prwlc‘ 15 mechaniecal ob‘]ecf made op of
malerdel h&Vfﬂé‘ vercy lmah yield 5+mm£(+h “Jo reclorg
Z[CUS‘HC_,: .T'l 5 wsed N veudous mQal«;ines % obsoily

shocks o W eolso  rwosist o ‘Hcané’fﬂﬂ shocls o ¢
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;§PT(}V)CL Madercials 3

’TEL Mcc’qzqcl! USQCJ }O matke sf)rugfs oTa. Q,Cl“&d' ¥

JSpm'ra Slee | Sprcmd oleels e, mestly low-alloy
{manaamaea, s Jows carbon gloal or¢ bi QCIL; cartbon stoel
with verty Lgh yield sticangth + Examples of 5P“”‘#
materdals are. a5 ollocos :
[ Ol Tomperced SHpel .
0. Slainloss Steel.
8-Elgiloy.
4. Corben Valve.
S. Teomel.

7, Monel.

G, Titeniom ,

7. Chreome Silicon ,
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Why we need o Mechanian| gpreings :

Sprimgs e a very vseful maching element: Thare coa
NVOSTOUS rr%hmg ~fo STy Spr&hg.gom a:’c

belocwo

. T obsorch shodk loed:

2. Aq'a Sore enereyy.

3. To neasvreg :ﬁ:rcaq.

4. To mehive pocoer,

S. “lo meturtn  motiey,,

C. Mo eomtrol  of vibreadionc.
7. o r@ﬂviw?hg of rdmgs -

Scanned with CamScanner



Helica| Sprtings ¢
‘Tl;& L’e,, :‘ca.l

s[m‘nab arte. made. Up of e (piree, coiled
n e Jorem af c bolix  ond orae pré maici |y yorlended

3(;51? aomprzssive. ot -ensile,  loads and %rtqye,Jérwls
|

Accon::liva {o o [oao[,\‘-ng condition  lalical sprim

aS
Qe dwsifiacl ?n‘lo %llow?na, J%UI‘C +yp<ze.

| O Op&n cot| 59'““{]5 orc O_OMPI‘IOSG;'OY) L)Q[IQOJ SPTU-T?ﬁS

b Cloged coil Spmmﬁs orc. “[2nsion hel licedl 5pr(ing?g .

{
|

, IOTC.S oM 5pmng

f
1 Q] Spl“cal spm'n%

| a) Compression TTe ;
| P sprumgs ;

| These. SPTiMY S orte opan aofl
helical spréng A halieal sp*rr.wxéjtorz coi| is prasse d oy
SCVJM_ZZb !7 loed, . M rwsists aomprassive_ are push
%rccae Tt olso knows  twesistonce o e o

QO PTELSSiVG, ](ortca_g.

Application;

i |.Mo+orLQ/cja,’5 60313@'15‘\0%5. 2. p@n
3 LDUL 4. Coualhag
S+ Lighterc
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by Tension 5Prft:’ﬂ_‘,: Tension SPyCEnab arco wloo called as

@X{ﬁns?on Sprd'naf,. puH fmcag_ 5 (,LPPHQJI T'CQQJH:Tg N
extonsion o—f Hee \510““’5]' “[lese ’lt/pe of Gprt@”gb
bewe ook er exponded eyes erthere ome ot bolh onds .
Applications ;

I+ Levert meahanisms.

2. Ooun-lv_rtbd.lanc?wg O’F %amqu, doores, .
3. Wa_fﬂhiva machme s

. Vl‘saam‘zlo pilercs-

5. Gam@a_ doore assamblies .

€ Torcion sprams Ty -his bpe of spreing e load
pplicd o acil is o oregue. ore duisting forea- T
foﬂao_rt worwds, Helieal sprimgs which can hold cnd

' reeleciso. MCCIUIM overyygy . Orc these. spring 4 try te
lold o systen i place. Afterc "ILDFS‘Hﬂj , tha_lalical
coi| applies Prcoport-[io'nal '\g"r‘(cL o opposite. darcaction,
e orcsion spreimgs  awce vsed In application whbicd,
[cotectes [QG_’) —Hmn_ Bo0 draztaa. Tlesa_ 5,Ortin<7,5 L>c\v<

eithere. elockwise ore pnticlpakewise totedion .
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Applications ;

[ Mowse  fratp 2. Roalkere sw)lehes

3. Clolhes pin 4 Avlomobile slescters .

5. boarc lrﬁ'rap_s.

d) SP‘hUlf SPTtinars & Qp?rml. sprci-rg e alsp known ws
Clock 6]0@*’{] o, domstan \{mfca 5Prﬁlﬂé- A number
of Jmas  band of stpe| wrapped oscoomd o
‘f\ortm Ihis —fype of 5prd~rg[5‘ Cis {7}92 OJLSlpT@fths
elecses  a conslant cumoowl of Hercao. . [Bis types of
gpmtrnccs orte. vsed n machmes fhet need 46 rotato
O~ Nunloert of +Hmes and  Hha same Lime haso
telecse. s0me_amount O]C' load comsiand [7. “Theg o
types of spreings arte. uveed e when mere pocoert
15 reequirced. Some of “H/L%Q_»SPFCEY%{) oaee_ Loty |
1hickert bond ep —hat teoy can ﬂ?"a Lovert rcofediony
~(hese “LVPQS 0'( ep-rdv\ﬂs orte vsed n mey c!u{;y
ppplicaetions .

Scanned with CamScanner

Vi



Appliaations:

I+ Avlo molive, spat recalimorcs.

2+ Alorem -UmapTQCQ :

3. Waltl,
4. toimdow Recclolw[orcs .
5. Da. Molores

2. Lenf Spraings :

| Le"ﬂ( 6PR\'71<f[6 are also called o5 o somi - ellipti ced
SP@"E‘] orc Carel 5{0701718. Tt 5 one of He oldegi
{orems of sprc?nr%s. Leaf spwr?ﬂaf, ace ‘cmccj and flat
QQIanclert arte -shaped . Those. *bép% Gf"'sprcimas orea
EveacL in Vehicle suspensions, Locodion fore axel g
conferc of o arca., and eitherc end of loop g
ottacked To e veldele. . Tk spraods e |sad overy
wveliéicle, dhassis .

‘Advan‘fvﬂas:
| LQQ\{* gpm]'rab crce. Qck‘,»/ '['O QO’Y)S{FCUQ%'

|
\

9. (lwse 5\01@%}5 aren s{rcomg,.

in position ,(Lzaf 5pn‘|%5 coordd | as a l?'nka%e.
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q. PQOJC Oole, [oeccﬁon lf\q.[ps [ FCQc{uai'nc ~Hx_0\ QX‘H’F%

J

wa‘r%ht-
5. Axle olump}va 15 conlreollod @a /@aa(épn'm&s.
- Tt reduces assh by al}mu‘whi-‘mg +Huo_nood. of-
‘frtalli«rcxc} arem and pen  bared Kod

Applicactions
v Avtomobile Suspension

2. Usad by blacksmiths (dve {o s malatively high quelity
S{QQIQ

3. Belleville. Qisrcinﬂ_:

A Baleville 5prc?m<c( 15 alse known as Comed- dse s prc?va,
conicel 5Prc‘rné washert, dise, éprt‘m% , Belleville cacs bert,
OTC cupped 5pmhra washert.  Belleville woshers ara
moerl), con shape sprc‘mg_ with o hole. in cevrere. s
Aise sprumgs  arce. dmamically  orc stetically |oaded 4o
o eais. T iy, rpinad e spce, o,
\notodlodion bul con beare  o-verty Icuaé loacd - Tosg
Spw—c‘z-rgg. howve. ynoree aalsvuh'twgf% comparco, o ofter
sprr)mas-
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Appl?ccthonst

[:Slip Cluleh 2. Ovordload Clothelas
Hﬂ\ah Prmgbo‘—(QJ VC(IVQ 4' ,Dr()” B}{' S.’ﬂd/\ Ab&onb()(
_ﬂ'o VOlUtE ond QOn}co_l SPTC;:L‘}_'

Theee. SPTcnas are Covical ghape, comprcession 5}3“'755
\Oomcul sprm'gg arco also  lkmowom as ‘{apcarcacl 5)0@%&

l-ﬂBoee_ 5pnmgs vsed o preovide. \Qfoimlr{y ond reeduc g,
l solid 102!<Ol‘0'l:

\5' Special purcpese. Spreivg;

'Aé +Hiz name, 5%%1; +hig sprimgs ar@ med @ :Forc
Eepeclod purtpos e Use~ Special purpose, springs are.
%m@&a vp ~freomn differrant- 'l&‘Péﬁ OJC mad ercden] e

E—P@ﬂeﬁ»m svch a5 Airt and coaler,

| O+herc -[’ytoes 03(\ SPrci'%ti Arco s

|
- 4: (onglont gpreimy 2. Varg \
ll P % artiedb|e z,‘pmng

Eg Yosdalble sHffness 5pr(‘rn% 4. F et spreem o

5‘ Mee himed. Sprtm%_ ¢. Serpertime. sprc?fna .

7 aDJfl'l' |QV.QIT 69“'7‘%5 3. Hairz__sprziﬂgdor(Bc\‘ar)eQbe&na\

9. V- sprdmng lo. Goy 5}311‘:\“%

1. [deal sPTomy- 12. Main sprdn
1. [\laaocfoﬂ; 5191‘(3th H,']Orcoamz{,siv&ao]l 5‘0“;“&’{5'
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Objectives:

[+ To dedercmine. -Hue maximom  gheardng ghees s

2. B dedortmime. o masimoy  def leetion .

3. To delertmime. e madvlus of fﬁéﬁdﬂy-

4. To determime. e 5pr¢mﬂ comslent m -

5. 16 deleemine {a_ modolus of rigidify {reomm a"‘lPL’

Ap parcodtus ;

1. Heliea| Sprt‘m(c)t Mochime. 2. Slide Coliperes
3. Deflection gavge 4. Geale

b Spn‘.rr% 5. Bolomee Weight.
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PROCLJUKL:

A+ The. numbert o-f Jurens 03[ belical 5pr(m€f o0
Covnled and  reecortded
2 The diamedere. of Hhe spring ond wirte,  yverco.

measvred with slide  calipers.

3. Then e helical sprimg maahing, Was spt Lp
fore doivcu} Next steps.

4. Firstly , 11450 g of wa‘E’LnL toas hcmﬂad up and

"HLL dﬂjﬂu:ﬁoﬂ of' dZoJ orc o’e']qec_ﬁon ﬂcw(cja_, was
TCecorded

;6- Withou+ rcernov?'n% Fue fired weight  cmothert

- amound @-f wc‘gh‘i‘ Mo lf)om&ed vp and The rteacf:‘g

iO'jC de-flaatiom gege wos  reecorded - Tn Has coay,
e wo_‘lcc‘h% “were added  cortHae 'Llu; preevious
one  ond  Fhe rtw.di'ngs 03[ defle eliom govg e

| werte  teacorded kil o end .

6. 50, 1M —this way | Five. rcaadivae coerte Faken,
| 5uccnss—ful}, ond e quiné]g coerte reesnded 1M

comulative. ooy au{omﬁoalf),.
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i am— e L R P DO

OLQOJ(VCJI om § heot !

| Ovdere deomedare of Hhe 5prci'n<£1) D= 3-lbem
= 0.0215m

| diamelert of e toirce o’f ~Hca,5pr(3m%)d = 0.3cm
; = 0008 m

No Ojc%mnj,nzg

5 MQCL\‘) Qadiug Ojc ‘H,(,L 6\0[&7}3/ R = b.—d

2

& M
1 ; n_

| - 010‘425m
[

A small division 0][ dial

‘ ¢ 1oL 80U&_Q = 0'0’ mm
| - 0.001em = 107 3em

i
|
}
|

‘ Mean diamedert Oj( Ha ()Pr{m% , D = Q), 01425x2)m

= 0:0285m
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Dada.teble: Delercmimalion of Jue maximom ceflection of

Heljeal 5p'r(irn g_

Sergal | Applied ~ Dial gavge-
No Lload @3) MCLdl\ﬂE(@iv)
1 4430 74
2 3.390 216
3 | 790 515
T 1202 885
5 | 21.96 1330

ial goge: | Dofteetion
conslont (m) o
e

(07

| g3sx(0°5

206 X 107>

51S X 1075

lnszxios

¢
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Calevlodions:

——
“—v?‘- ——
|

|
|

1 ’,‘, m = _.D_—
| Sprcma Congtan ® % 560

. m :9'5

Maximom ghaurding shuss of  Helical Spremy ;

_ I6PR 4m -1 O 645
(Unww—w(‘im‘_‘f'f“ m)

_ 16 X296 x0.01926 /4 %95 -1

0.615

T % (0.003)% 4%9.5 -4

| [l

l(cmax: G307 % IOGch/m"l

Masim um d&j‘:IQCHC"Y),’ s = 1330 x 10“‘5m§

| 3
Maximom  defleetion, g = SLPET

So, Mo Modvlos of Rigidity, & =

9-bh

Herte, P=21-96 ¢
R=-0.01425m
d =0.003 m
m =95

8
__w Herte, n=g

sdt

G4 X 2196 X 0 01425)°x g

1332X(075 x @.oog}‘f
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_Qa|c\_u|a+n‘on5 f;—mm Grtaph .

Heree ,

{?1 = 168

B o= 2.6
P= @‘PL> =4

81 = (040 Xl0™%

Sy = 7806 x (675

& = @|*82> - Cloqo -7g@><10'5 = 260X (67D

ond R = 06.01426m
d = 0.003m

n =8

- @ modolus O:r Qﬁ‘ic!l\l‘l)/ :F;‘(OYY) GRO\P"J Y,

G - _CtPPPn
& ot
= 84X 41 x(0.01425)2xg
260%10°5 (0003 )¢  “G/™

G] — 2.95 'xjoﬂo L%/m»)_
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Results

-
Maximum glwctr(\ng aliess , Umax = 206 [0 kg /m

Moaximum  defleotion, & = (882 %107%m
Spn“md comsland, m =[0G

10 _
Modulus of !‘Ciﬂic{‘d}/ éfr(om C'afcu]cr[‘iozrﬁ 5 6 =2:015X10 ké(/ml'
Modulus Of ”E(U"‘fy (j[rcom arraph); & = 2495 %16 &é‘//m"

Digcussion :
While_ maasurcmg +he mad(fng C)f deflection JCVCOY"’ diec]

gege - i was guide —[oudh to teke reeadings Horc baawy
coeights becavse the poinlert defleeted o quickty .
Whedeyert, +ha rcmdmﬂe werte_ e corded a&rw)(vl(y as
'ij o, possible. Thed’s oy, tha values of modulus of
mﬂndrly {'\rcom aolevlection  and o dmkph ¢ame. Close.

@ogh. S0, this clso preovey Lhad  Hie ofhore

ruaacli'ras wearce  alken ao“ne,c‘lou&ly oS ﬁxrc o poss'c ble .

Scanned with CamScanner




