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Vibration Control of Electronic Equipment
in a Dynamic Environment Using Spacers
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Abstract— The makers of virtual equipment are interminably
looking for to make the hardware to with stand top notch
vibration situations and final longer with out a hassle. The posted
circuit board (PCB) which shapes the essential assist shape of all
virtual gadget is displayed to direct to superb vibration situations
amidst social occasion, transportation, overseeing and certifiable
use. The lead wires and tie joints of electronic factors also can
wallow because of high statistics enlivening measurements and
trends in a veritable vibration situation. Specific frustrations
noticed in virtual device due to unforgiving vibrations are;
expelling of PCB confirming screws, a few portion of PCB and
shortcircuiting. To lower the slip-up rate and enhance the
undeterred concept of digital mechanical assembly, the digital
producers ought to understand the manner to keep the dislodging
of PCB; stresses and strains started in imbroglio joints and the
lead wires of number one digital elements set up on it. Inside the
present work, the dynamic reactions are probably coordinated
with the aid of the use of mounting the PCB get together on
plastic spacers and neoprene bendy spacers. From the starter
outcomes it turned into found that, the adaptable spacers
decreased the PCB emptying, crest response quickening and
transmissibility degree via 28% showed up contrastingly in
connection to the reactions whilst the PCB became installed on
plastic spacers. Additionally, adaptable spacers progressed the
damping degree by using 32% whilst the foremost rehash stayed
equal for the two instances.
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1. INTRODUCTION

Sinusoidal vibrations can result in exceptionally irrational
quickening G levels in delicately damped structures (PCBS),
while their ordinary frequencies are invigorated.
Transmissibility respects might be colossally upgraded,
achieving astoundingly silly departures, powers, growing
rates, and stresses, which routinely achieve electric glitches
and dissatisfactions. unequal ejections an extraordinary
piece of the time achieve affecting among neighboring
fundamental individuals together with circuit piles up,
accomplishing broke parts, split fix joints, hurt electric lead
wires and hurt connector pins. over the top powers can pass
on extreme worries in weight wearing fragments which
combine screws, latches, and ribs, which may in like way
come to be free or moreover can part. remarkable growing
paces can reason trades to jabber, important stone oscillators
to glitch, and potentiometers to lose their course of action
accuracy [Steinberg, 2000]. phenomenal loads reliably result
in remarkably lively deficiency dissatisfactions in various
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electronic parts from aluminum lodgings to associations and
bridles.

Ho C.V et al. (2003) assessed vibration stages talented by
system for PCBs in vibration conditions and proposed
wideband staggering shield to reduce the dimension of
vibrations. Veprik A.M (2003) proposed daze tech mounts
as vibration partition gadgets for electronic get-togethers.
Silin et al. (2007) utilized material tape with dry beating
damper to coordinate the vibration results on virtual circuit
trades. Etching Probst (1979) utilized cement viscoelastic
polymer covers joined to PCBs to decrease the vibration
amplitudes. Eugene et al. (1970) utilized 3M damping issue
(overlaid to PCB) for diminishing the vibration amplitudes
in PCBs.present work proposes basic and novel technique
for reducing the PCB extending speeds and developments in
a sinusoidal vibration condition. The theory proposed by
strategies for the producers to lessen the vibration
amplitudes is: to withdraw the standard shape (PCB) by
methods for the use of mounting it on adaptable spacers in
district of standard steel or nylon spacers.

2. EXPLORATORY FRAMEWORK &RESULTS

The exploratory setup for crushing the sine-clear test is as
shown in figure 1. The exploratory setup explicitly unites an
electrodynamic shaker (DEV-001, 50 kg-f, 12 mm zenith to-
top dislodging) for fortifying the PCB get together at
suffering enter quickening. An aluminum mechanical get
together (three hundred mm x 300 mm x eight mm) shot
onto the shaker head for mounting the printed circuit board
(PCB) conveyed from glass-epoxy surface (240 mm x two
hundred mm x 1.five mm). Accelerometers (B&ok 4513-
001 and B&adequate 4517) one for controlling and
watching the enter quickening revelation (Gin) and the
decision for following the yield growing pace (Gout), might
be interfaced with a 4 channel sign conditioner. The
essential accelerometer put on the base plate (gadget) will
control and show screen the information growing pace
affirmation at some phase in the test length and the second
accelerometer organized close to the factor will degree the
yield reaction. Electrodynamic shaker is animated at
consistent information growing velocity the utilization of
sinusoidal vibration controller programming application.
The PCB getting changed into caught together on the
mechanical gathering the use of four confirming screws and
plastic spacers set on the edge of the PCB. The virtual social
affair utilized for the test is a through void caught 16 stick
twin in-line gathering (DIP-53C539H, eight pins x 2 lines)
set up on the point of convergence of PCB.
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Figure 1 Experimental setup and PCB mounted on
plastic spacer

2.1 Sine sweep test with PCB assembly mounted on plastic
spacer

The logarithmic sine-clean on the charge of one octave
for each second turned into revamped the usage of
sinusoidal vibration control programming. Sine smooth
checks were facilitated at the PCB get together by mounting
it on four plastic spacers (encompassed in determine 1) set
alongside the threshold of the PCB in the rehash bypass 20-
500 Hz at a reliable records quickening of 1G. The departure
respects at overwhelming trademark frequencies were
evaluated the use of a pen kind advanced vibrometer
(determine 2) at the equal time as conserving the compass
(programming engages this issue). The recurrent response of
the PCB amassing at the same time as installation on plastic
spacers is as appeared in parent three. From determine three
it's far seen that, the height growing pace of 25G is visible
before the whole thing beautiful rehash of forty six Hz and
single-sufficiency emptying at this rehash is tw0.93 mm
(evaluated with pen kind vibrometer). Second irrefutable
resonating rehash is at 210 Hz with apex developing pace of
70G. From the records actually, the essential resounding
rehash of forty six Hz is volatile, which prompts maximum
imperative PCB redirection influencing most stupid
concerns in phase lead wires. This can incite decreased
weariness life and early unhappiness of electronic packs.
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Figure 3 Acceleration response at 1G input using plastic
spacer

2.2 Sine sweep test with PCB assembly mounted on rubber
spacer

In an attempt to reduce the output Growing pace, removal
and the transmissibility degree, and improve the consumption
ways of life of virtual assignments, the adaptable spacers (pick
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4) were utilized for mounting the PCB gathering. all the
confirming screws have been fixed dependably torque of 1.7 N-
m utilizing a torque wrench. The sine clear investigate a data
extending speed confirmation of 1G become performed when
the PCB get together progressed toward getting the chance to
be exhibited on adaptable spacers. The response of PCB getting
set together on flexible spacer is as acknowledged in parent 5.
From parent 5 it is found that, the stature energizing stage
before everything resounding rehash is 18G i.E., for the most
part 28% markdown in top extending speed is finished. The
removal of PCB before the entire part resounding rehash is
picked to be 2.zero mm. hence, by techniques for mounting the
PCB meeting on adaptable spacers, the clearing is diminished
by strategies for the utilization of 32%.

Figure 4 PCB assembly mounted on rubber spacers
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Figure 5 Acceleration response at 1G input using rubber
spacers

2.3 Comparison of PCB responses

From determine 3 and determine five it is visible that, the
noteworthy rehash and better mode blasting frequencies are
basically equal for both the mounting situations. A decrease
of 28% in pinnacle reaction quickening and 32% in
unmarried plentifulness dislodging at the essential rehash
are seen at the same time as the PCB gathering is installation
on adaptable spacer. The zenith animating (yield) stages for
the 2 types of mounting spacers are as seemed Figure 6.
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Figure 6 Comparison of response acceleration for plastic
and rubber spacers
Figure 7 shows the comparison of peak single amplitude
displacement values for the two types of mounting spacers.
From the figure, reduction in the displacement levels at the
resonant frequencies is reduced by a considerable amount.
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Figure 7 Comparison of displacement for plastic and
rubber spacer

thus, parent eight recommends the examination of
transmissibility proportions (Q) for the plastic and elastic
spacer introduced PCB get together. From the figure, it is
noticeable that there is a markdown of about 28% inside the
transmissibility proportion inside the starting recurrence (46
Hz) and 210 Hz.
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Figure 8 Comparison of transmissibility ration for
plastic and rubber spacer

2.4 Calculation of Damping Factor

The damping stages for the PCB get together whilst
installation on plastic spacers and adaptable spacers are
evaluated utilizing half power transmission limit approach.
The estimation of damping element for the PCB hooked up
on plastic spacer is as confirmed up.

Indeed, parent 3, the response of PCB (set up on plastic
spacer) is considered for selecting up damping diploma
(decide 9). Gfn is the pinnacle growing pace level at first
trademark rehash fn. The 1/2 of electricity focuses [ 1Gfn are
depicted as zero.707 occasions the pinnacle quickening Gfn.
Alternate pace [If of the half of energy focuses [Gfn is
depicted as [If = fh - fl . From determine nine, the top
invigorating Gfn before the whole lot entire rehash (fn =46
Hz) is 25G and [/Gfn may be 0.707 x 25G =17.67G.
Statistics transmission [If spherical first rehash is .4 Hz. The
damping diploma is settled utilizing the going with

Af 24 _0.0%

affiliation & = ETRRETYT:

Similarly, the damping ratio for the PCB assembly
mounted on rubber spacer is calculated by considering the
frequency response (Figure 7) and the damping ratio for this
case is found to be 0.038. Thus, there is an increase of about
32% in the damping ratio when compared to plastic spacer
and the fundamental frequency being the same.
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Figure 9 Damping calculations when PCB mounted on
plastic Spacer
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3. CONCLUSIONS

Sine clear tests were executed on PCB get together while
set up on plastic spacers and adaptable spacers. From, the
expelling, top extending speed level and transmissibility
degree of the PCB get together had been decreased with the
pleasing asset of for the most part 32% and 28% while
adaptable spacers had been utilized. The damping degree of
the get-together wound up being improved by utilizing
around 32% with adaptable spacers. along these lines, the
electronic contraption makers may utilize adaptable spacers
to mount the PCBs inside the skeleton to lessen harm to the
gadget and improve the life. The examination of results are
created in Annexure-I.
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10.

Annexure-1
Table 1 PCB assembly resonant frequencies (Hz)

Mode
number
Plastic spacer]

2 3 4 5 6 i 8

46 60 105 140 210 240 340 398 460

Rubber
spacer

46 60 105 140 210 240 350 410 460

Table 2 PCB assembly acceleration values (Peak -G)

Mode
aumber
[Plastic spacer]

1 2 3 4 5 6 7 8

25

18
@8

6 4 4.5

55 3 15
83 | 25 [(66.7)
* Figures within bracket ind

70 7 2.5

50 4 3 25
(28.6) | (42.8) | (-20) | (64.3)
licate percentage of variation

7

Rubber
spacer

12
(33.3)
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