ME 370.1 Fall 2018

Due: In class, Friday Oct. 26 B o

1. (32 pts) Examine the geometric model shown bclonf, wm y(t) isa
right end of damper ¢;. The math model for the system is mx + (c, +
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Figure 1 The graph of X/Y vs. r
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Figure 2 The graph of Fe/Fo vs. r
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Course:ME370
Name: Liming Gao
Date: October 15, 2018

Program Description: problem 1(04).

clear all
close all

m = 10, %mass

k = 1000; % stiffness

cl = 110; % damperl

c2 = 25; Sdamper?

wn = (k/m)”~0.5; $ natural frequency

c (cl+c2)/ (2*wn*m); %damping ratio

r = 0:0.005:2; % frequency ratio

w = wn*r;

X Y = (cl*r/(m*wn)) ./ ((1-
r."2)."2+(2*c*r).”2).70.5; % Amplitude ratio

FP FQ = ((k*k+c2*c2*w.”2)./ ((k-

m*w.*w) . "2+c2*c2*w.”2)) .70.5; SForce
transmissibility

$SFP FQ = ((m*k+c2*c2*r.”2)./ (k*m*(1-
r.*r)."2+c2*c2*r.”2)).”70.5; %Force transmissibility
figure (1)

plot(r,X Y, 'b', 'LineWidth',1); S%plot the curve
xlabel ('Frequency ratio (r)"'")

ylabel ('Amplitude ratio (X/Y)")

grid on

figure (2)

plot(r,FP_FQ ,'r', 'LineWidth',1); S%plot the curve
xlabel ('Frequency ratio (r)")

ylabel ('Force ratio (F P/F Q)")

grid on



2. (15 pts) A machine with a rotating unbalance, m_e, _
mass of the machine is m, =120 kg, the rubber-mount stiffness is & =8x

constant ¢ = 9000 N-s/m. The centrifugal force generated by the
= 600 N when the machine operates at @ = 1500 rpm.
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(1) (2 pts) The machine unbalance in kg-m is .

m_e= 0.024 b) m,e = 0.042  .~_‘ |

©) m,e=0.064 d) m,e=0.092 .
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(2) (4 pts) The magnitude of machine vibration in millimeter is
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3. (10 pts) A vehicle is traveling through a road segment of
uncomfortable bouncing vibration of magnitude X = 0.1m. .The pavet
wave of amplitude Y =0.1m and wavelength 4 =3.0m. The bouncing

be meaningfully modeled by the SDOF model below
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Let m=500 kg, ¢ =1(

(1) (5 pts) The traveling speed of the vehicle in mphis
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