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DESIGN AND FABRICATION OF THE SPRING DAMPER SYSTEM TO
REDUCEVIBRATION OF THE TURNTABLE PLATFORM

KLAYPONG ~ CHAIFOO

TANADON HEMWIRAT

PIYAPAT CHOWKUNAKORN
SAYAM SAGUANRUM  Advisor

ABSTRACT

The purpose of this project is to design and fabricate spring-damper system for
vibration reduction from its natural and driving-forced frequencies. First, the structure
is examined the natural frequencies from spring-mass system turntable and spring-
damper system tumtable in different mode by accelerometer. Next, frequencies
responses are compared. We consider vibration of turntable platform only in vertical
direction. Then, The system will be varied mass of turntable platform, spring stiffness
and damping stiffness. Finally, The results show weighting mass and add damper that
damper ratio are 0.10, 0.08 and 0.06 can reduce the amplitude of the first mode
vibration 37.1% 26.7% and 17.8% respectively. the amplitude of the second mode
vibration 8.86% 4.65% and increase 4.05% respectively. the amplitude of the third
mode vibration 20.0% 36.7% and 45.6% respectively. For Playing turntable can
reduce the driving force frequency amplitude of the first mode vibration increase
23.1% 9.57% and decrease 35.3% respectively. the driving force frequency amplitude
of the second mode vibration 85.6% 89.5% and 86.8% respectively. the driving force
frequency amplitude of the third mode vibration 86.2% 81.4% and 42.4%

respectively.

Keyword: 1. Turntable 2. Vibration reduction
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Msduazfousuueuetn Wunsduazfeuiiidnuarnisindouiivesingtuas wie
nduluinegsdenes dnuaznsiadeuiivuuiefigaluguresilsi@uled (Sine function)
wiai3unmsiadeuiiuuueniueiin (Harmonic motion) anmnsndeuduaunisveaiailugy

U

x(r)= X sin ot (2.1)

= o ]

lnedl x(c) Ao fums e anlavawids (m)

X fe ueunagn veantsiafieuiininsumisausa (11 x=0)



¢t AD 1381 (s)

o Ao m’mﬁﬁwu (Angular frequency) (rad/s)

Wesnnmandeuiiiduaunisveana sudulunmsindeuiingiininuss waramudy

Wt)=dx/dt W39 v(t)=wX coswr (2.2)

2,
a(t)=92 vite a(t) = - X sin ot (2.3)

Toedl v(r)=x = Asudresnisindoud (m/s)

W ' - o 2
alt) == mnusswasnsnioud (m/s)

2.2.3 szuumsduasiaulufianiaie) vSewuunilsesaas (1-DOF) fparussnau
oA Waa auss uaziavuag Ragui 2.1

l’ f(t)

1_ x(t)

JUN 2.1 szuvad3edamag

Taedl m fAe w1a (kg)
k @p Adavesalss (N/m)

¢ A AAFINITUN  (ke/s)

£() Ao usetsudildlifszuu (N)

Al : ; = = o
aumsmsiAaeaumn (Equation of motion) vassyuunileesanas dununisiadeudiuny
@ =
z migu A

mi +cx + o = £1(t)
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i+200, k+0, x =L (2.5)
m

ned o, ~* v3e ®, _\/Z (rad/s)
m

m

€

2 km

wag =

1 = 1 A = = s 1 1 b v nlj 1 :¥
A o, A9 MAUDSTINTR WaE ¢ Aa dnsrdun1svuae (Damping ratio) visaeaandl
Hnason1sduazifiouiiiniu
| ad o ' | ' ow o
A1 ¢ TveTenlutieing q unnsiaiu Ae
£=0 Ao szuulilgnmiae (Undamped system)
0< ¢ <1fpspuumuassn  (Underdamped system)
=1 A8 sruuniIngm (Critically damped system)

o | Al sEuumhuAY  (Overdamped system)

2.3 Unngmsadlnswan (Tripod effect)

Huvdnnisnsznsusingeguinmswesssludwian e ingludnsuzaunariy

Fadurdnasiietuiuszuuvdanassiily AFUN 2.2

&

Force acting point i

Ul 2.2 Usingnisallnswen



2.4 szUUURUNANAIY (Anti-skating System)
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JUN 2.6 wnunwingdasy
INFUA 2.6 W ot

F.sin@(},)-F(i,)=0

F=F [;—]Jsin 0 (2.6)
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Cezntfffugal force

Anti-skating force =g
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EUW 2.8 LLﬁﬂQﬂ'ﬂ@Jﬁ@JWUﬁiﬁﬂ?qﬂLﬁquQuﬁlﬂanLLaSLLiﬂLLauWﬁLﬂmWQ LBLSY F ﬂi%'ﬂ'—]‘lﬂ"i}‘ﬂ

| a v sa
B rugavsu O, Ua¥RINTUSENWSTI9R C

o ~ « a P
'il'iﬂE‘LJ‘Vl 2.8 LLN‘MUEIJ‘L!EJﬂﬁ‘N = LD UNELNANY
-F. Ll .
me’r=—2*134no
244
—mw’rl,l,
=21 (2.9)
kil l;sin®

2.5 LL‘U‘UQ""Iaaﬁﬂﬂﬂiﬁ:’UUﬁﬂﬂq'SﬁUﬁzlﬁau
lassnudlaldssuvavSe-savthaluszuvannisduasiiiou F9458n15mu98neAL
nila (Viscous damping) lun1swiilagedunsindeuivesgnauiiuvetivalunssuangy

a [

usaudausznIvednauasignguasibiAsmsmianisiadeud Tnefuuusiaoms
AdamansvessruuMeliauufgIunelul uviuseauiudsanfouinuuuiuny z ausedl
A k AN UagdInuaediAn ¢ A
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—ex —kx=mx
mx+cx+kx=0

A rw.m—: (2.9)
m m m

¥+260, 1+ @, x=0 (2.10)
, c k 2
NANNTT (2.9) uae (2.10) 2Lw, == way —=a,
m m
k
g L B GH W, = ]—
2mo, m

2.5.2 MIAUAYIDULUUWSIVIAU

mi + cx+kx = F(t)

£+£X+£x=i{)
m m
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¥+ 2,5+ 0, x= 1) (2.11)

Lﬁ@ ifi (3) .—_§
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VliJ’Nﬂ‘iﬂﬂﬂ“]“l/Nﬁu aﬂmmuuﬁlwﬂmﬂmmam Lla$ﬁ€]\‘]fJ'NEJ\m\‘iLﬂWGUENLE]ﬂﬁﬁnﬂﬂﬁﬁﬂwﬂﬁuflﬂﬁl“ﬁ



UNA 3

N1529NLUUKAZES 1952 UUEUS-A%U9 9

3.1 ﬁumaum‘saammu

3.1.1 nsidenvdnvesiivuig

mnmiﬁnmﬁayaLf‘?'mﬁ’umiwmuﬁmﬁu wumsiswiadu 3 Uszam e

1. mavgaeaumie fo nsmisnlagedunmsindeuiivesgngulunsruenussy
2p3lvia
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3.2 N9E3195EUUEUS-AINUI9
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nlassuAouiuslfriauisTsur Ave At aduLrEBIsErI1ans AT
(Footfall frequency) ﬁmnﬁqm uazAIAASIITNYIAYEITNUDISU (Tonearm natural
frequency) 1fusil

Footfall frequency < Turntable frequency < Tonearm Frequency
3 < Turntable frequency < 8

meﬁaxﬁ’uﬂ'ﬂmmﬁﬁﬁmwamaaLﬂ%‘aaLdmszuLﬁmmsagiwdw 4-7 18509 wawsiolyl
Juswuinvesanudinuensy

NgRIMMATIIUMFUBBRARAAYTY

Natural frequency = ~I—\/z (rad/s)
2\ m

[

"-‘" 1 1 = = s 1 J - :l = s L =
IIAATDUAULNULEES 8.56 Alansy LALUBIINAARITEUUAUTY 3 7 IWsnzazuuayss

agutmiin
m=30V\N 2
3
e

ol [ 18
25 ¥ 285
k; =1.80 kN/m
_1 [k
2r ¥ 2.85
ky, =5.51 kN/m

ArdeaUTamunzanilA1sendne 1.80 fv 5.51 Aladiduseluns ieidenausel
wangauiuinTaauIwindulaveasumadaauaaioriulassnuney Ingldaanaalss
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wAdUsEanSnsmielanmsiUSeuiisuannisnisduasiiion y = ae S uay
aunsendlnuudea y=ae™ mapsiavsddannsmanuduiusseninemnuseiu
NANYDIINUIUAALYA
0.5
0.4
0.3
0.2

0.1

Acceleration = V x 9.81 (m/s?)

1.2

Time (s)

Ui 3.4 nsmiuansnuduiusenisenuisiensduiunaivesaUie-damuaadi 1
WansgauMEnIsng

ARIRRAYSHRas NN IN A 3.55 kKN/m
WalAnudsssunfainnswingu 37.3 rad/s

k = C(!)H

£=0.10
P
b 2mo,

nc=18.6 ko/s
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£
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(v 0]
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]
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o
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o 01 e
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-0.15 !

Time (s)

JUA 3.5 namluanseuduiussynivanuswesnsduiunaivesauie-fmieei 2
WenseiumenIsng

ARIIaUSwRAsINNTIN Ao 2.90 kKN/m
WalAruRsITuTIRINNTINWINAY 37.3 rad/s

k=Cw,

£=0.08
>
{ 2mw,

c=149 kg/s

1.6
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0.2
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2 -005
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o 01
9]
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-0.15
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Time (s)
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