
89 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

LAMPIRAN 
 
 
 
 
  



90 
 

Lampiran 1: Spesifikasi Akselerometer tipe 4507B seri 30171 
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Lampiran 2: Spesifikasi modul NI 9234 
 

 

 
 
 

Lampiran 3: Script Matlab pengambilan data pada akusisi. 
 
%Script to run data acquisition using National Instrument NI 9234 
%Created: Oct 2016, Berli Kamiel 
  
clear all; 
clc; 
close all; 
  
  
tic; 
  
s = daq.createSession('ni'); 
s.DurationInSeconds = 10;       %durasi perekaman 
Dur = s.DurationInSeconds; 
s.Rate = 17066;                 %sampling rate Hz 
s.addAnalogInputChannel('cDAQ1Mod1', 'ai0', 'Accelerometer'); 
s.addAnalogInputChannel('cDAQ1Mod1', 'ai1', 'Accelerometer'); 
  
s.Channels(1).Sensitivity = 100.1E-3; %V/g Type 4507B serial:30171 
s.Channels(2).Sensitivity = 97.60E-3; %V/g Type 4507B serial:11026 
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for i=1:30                      %  jumlah file yang diinginkan 
     
data = s.startForeground();           % start recording vibration 
data 
data_ch1 = data(:,1); 
data_ch2 = data(:,2); 
  
rootname = 'E:\MATLAB\impellercavition\rpm_1000\fullv\';      % 
drive tujuan dan nama file disesuaikan dengan variasi kecepatan 
dan bukaan katup 
extension = '.mat';                                           % 
ekstension utk nama file 
namafile = [rootname,'pump',num2str(i),extension]; 
data_all = [data_ch1 data_ch2]; 
eval(['save ', namafile ,' data_all']); 
  
pause(5) 
pesan = ['Acquiring and saving data at loop number: ',num2str(i)]; 
disp(pesan) 
end 
  
toc 
 

 

Lampiran 4: Contoh script pengolahan data mentah menjadi plot domain waktu 
 
clear 
clc 
  
%Direktori tempat data mentah getaran berada  
load('E:\MATLAB\impellercavition\rpm_1000\quarterv\pump15.mat') 
y1=data_all(:,1); %diberi nama dengan variabel baru dan berbeda 
untuk masing-masing variasi bukaan katup 
load('E:\MATLAB\impellercavition\rpm_1200\quarterv\pump15.mat') 
y2=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_1400\quarterv\pump15.mat') 
y3=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_1600\quarterv\pump15.mat') 
y4=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_1800\quarterv\pump15.mat') 
y5=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_2000\quarterv\pump15.mat') 
y6=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_2200\quarterv\pump15.mat') 
y7=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_2400\quarterv\pump15.mat') 
y8=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_2600B\quarterv\pump15.mat') 
y9=data_all(:,1); 
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% plot amplitude time domain 
figure 
subplot(9,1,1) 
plot(y1(1:170660)) 
axis([0 9000 -3 3]) 
legend('1000rpm') 
subplot(9,1,2) 
plot(y2(1:170660),'r') 
axis([0 9000 -3 3]) 
legend('1200rpm') 
subplot(9,1,3) 
plot(y3(1:170660),'g') 
axis([0 9000 -3 3]) 
legend('1400rpm') 
subplot(9,1,4) 
plot(y4(1:170660),'b') 
axis([0 9000 -3 3]) 
legend('1600rpm') 
subplot(9,1,5) 
plot(y5(1:170660),'c') 
axis([0 9000 -3 3]) 
legend('1800rpm') 
ylabel('Amplitudo Getaran (mV)') 
subplot(9,1,6) 
plot(y6(1:170660),'m') 
axis([0 9000 -3 3]) 
legend('2000rpm') 
subplot(9,1,7) 
plot(y7(1:170660),'y') 
axis([0 9000 -3 3]) 
legend('2200rpm') 
subplot(9,1,8) 
plot(y8(1:170660),'k') 
axis([0 9000 -3 3]) 
legend('2400rpm') 
subplot(9,1,9) 
plot(y9(1:170660),'Color',[0,0.4,0.6]) 
axis([0 9000 -3.5 3.5]) 
legend('2600rpm') 
xlabel('Sampel') 
 

 
Lampiran 5: Contoh script  fungsi pengolahan data dalam parameter PDF 
 
function [pd1,pd2,pd3,pd4,pd5,pd6,pd7,pd8,pd9] = 
createFit(y1,y2,y3,y4,y5,y6,y7,y8,y9) 
%CREATEFIT    Create plot of datasets and fits 
%   [PD1,PD2,PD3,PD4,PD5,PD6,PD7,PD8,PD9] = 
CREATEFIT(Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8,Y9) 
%   Creates a plot, similar to the plot in the main distribution 
fitting 
%   window, using the data that you provide as input.  You can 
%   apply this function to the same data you used with dfittool 
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%   or with different data.  You may want to edit the function to 
%   customize the code and this help message. 
% 
%   Number of datasets:  9 
%   Number of fits:  9 
% 
%   See also FITDIST. 
  
% This function was automatically generated on 19-Jul-2017 
18:43:38 
  
% Output fitted probablility distributions: 
PD1,PD2,PD3,PD4,PD5,PD6,PD7,PD8,PD9 
  
% Data from dataset "y1 data": 
%    Y = y1 
  
% Data from dataset "y2 data": 
%    Y = y2 
  
% Data from dataset "y3 data": 
%    Y = y3 
  
% Data from dataset "y4 data": 
%    Y = y4 
  
% Data from dataset "y5 data": 
%    Y = y5 
  
% Data from dataset "y6 data": 
%    Y = y6 
  
% Data from dataset "y7 data": 
%    Y = y7 
  
% Data from dataset "y8 data": 
%    Y = y8 
  
% Data from dataset "y9 data": 
%    Y = y9 
  
% input variabel berupa data mentah dari domain waktu 
load('E:\MATLAB\impellercavition\rpm_1000\halfv\pump15.mat') 
y1=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_1200\halfv\pump15.mat') 
y2=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_1400\halfv\pump15.mat') 
y3=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_1600\halfv\pump15.mat') 
y4=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_1800\halfv\pump15.mat') 
y5=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_2000\halfv\pump15.mat') 
y6=data_all(:,1); 
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load('E:\MATLAB\impellercavition\rpm_2200\halfv\pump15.mat') 
y7=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_2400\halfv\pump15.mat') 
y8=data_all(:,1); 
load('E:\MATLAB\impellercavition\rpm_2600B\halfv\pump15.mat') 
y9=data_all(:,1); 
  
% Prepare figure 
clf; 
hold on; 
  
  
% --- Plot data originally in dataset "y1 data" 
% This dataset does not appear on the plot 
  
% --- Plot data originally in dataset "y2 data" 
% This dataset does not appear on the plot 
  
% --- Plot data originally in dataset "y3 data" 
% This dataset does not appear on the plot 
  
% --- Plot data originally in dataset "y4 data" 
% This dataset does not appear on the plot 
  
% --- Plot data originally in dataset "y5 data" 
% This dataset does not appear on the plot 
  
% --- Plot data originally in dataset "y6 data" 
% This dataset does not appear on the plot 
  
% --- Plot data originally in dataset "y7 data" 
% This dataset does not appear on the plot 
  
% --- Plot data originally in dataset "y8 data" 
% This dataset does not appear on the plot 
  
% --- Plot data originally in dataset "y9 data" 
% This dataset does not appear on the plot 
  
% Get data limits to determine plotting range 
XLim = [min(y1), max(y1)]; 
XLim = [min(y1), max(y1)]; 
XLim(1) = min(XLim(1), min(y2)); 
XLim(2) = max(XLim(2), max(y2)); 
XLim(1) = min(XLim(1), min(y3)); 
XLim(2) = max(XLim(2), max(y3)); 
XLim(1) = min(XLim(1), min(y4)); 
XLim(2) = max(XLim(2), max(y4)); 
XLim(1) = min(XLim(1), min(y5)); 
XLim(2) = max(XLim(2), max(y5)); 
XLim(1) = min(XLim(1), min(y6)); 
XLim(2) = max(XLim(2), max(y6)); 
XLim(1) = min(XLim(1), min(y7)); 
XLim(2) = max(XLim(2), max(y7)); 
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XLim(1) = min(XLim(1), min(y8)); 
XLim(2) = max(XLim(2), max(y8)); 
XLim(1) = min(XLim(1), min(y9)); 
XLim(2) = max(XLim(2), max(y9)); 
  
% Create grid where function will be computed 
XLim = XLim + [-1 1] * 0.01 * diff(XLim); 
XGrid = linspace(XLim(1),XLim(2),1000); 
  
  
% --- Create fit "1000rpm" 
  
% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd1 = ProbDistUnivParam('normal',[ 0.0004661917746911, 
0.0785099953887]) 
pd1 = fitdist(y1, 'normal'); 
YPlot = pdf(pd1,XGrid); 
hLine = plot(XGrid,YPlot,'Color',[1 0 0],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% --- Create fit "1200rpm" 
  
% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd2 = ProbDistUnivParam('normal',[ 0.000145416383953, 
0.1015119626129]) 
pd2 = fitdist(y2, 'normal'); 
YPlot = pdf(pd2,XGrid); 
hLine = plot(XGrid,YPlot,'Color',[0 0 1],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% --- Create fit "1400rpm" 
  
% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd3 = ProbDistUnivParam('normal',[ 0.0001104482801489, 
0.1325186411885]) 
pd3 = fitdist(y3, 'normal'); 
YPlot = pdf(pd3,XGrid); 
hLine = plot(XGrid,YPlot,'Color',[0.666667 0.333333 0],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% --- Create fit "1600rpm" 
  
% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd4 = ProbDistUnivParam('normal',[ 0.0001804526655009, 
0.1571012041355]) 
pd4 = fitdist(y4, 'normal'); 
YPlot = pdf(pd4,XGrid); 
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hLine = plot(XGrid,YPlot,'Color',[0.333333 0.333333 0.333333],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% --- Create fit "1800rpm" 
  
% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd5 = ProbDistUnivParam('normal',[ 0.0001591450291158, 
0.2289871180555]) 
pd5 = fitdist(y5, 'normal'); 
YPlot = pdf(pd5,XGrid); 
hLine = plot(XGrid,YPlot,'Color',[1 0 1],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% --- Create fit "2000rpm" 
  
% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd6 = ProbDistUnivParam('normal',[ 0.0002510872034025, 
0.3939529028838]) 
pd6 = fitdist(y6, 'normal'); 
YPlot = pdf(pd6,XGrid); 
hLine = plot(XGrid,YPlot,'Color',[1 1 0],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% --- Create fit "2200rpm" 
  
% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd7 = ProbDistUnivParam('normal',[ -6.941889467918e-06, 
0.5780293513971]) 
pd7 = fitdist(y7, 'normal'); 
YPlot = pdf(pd7,XGrid); 
hLine = plot(XGrid,YPlot,'Color',[1 0.666667 0.333333],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% --- Create fit "2400rpm" 
  
% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd8 = ProbDistUnivParam('normal',[ 0.0001502678006569, 
0.7806753657395]) 
pd8 = fitdist(y8, 'normal'); 
YPlot = pdf(pd8,XGrid); 
hLine = plot(XGrid,YPlot,'Color',[0.666667 0.666667 0.666667],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% --- Create fit "2600rpm" 
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% Fit this distribution to get parameter values 
% To use parameter estimates from the original fit: 
%     pd9 = ProbDistUnivParam('normal',[ -0.0003399840186455, 
0.936135285761]) 
pd9 = fitdist(y9, 'normal'); 
YPlot = pdf(pd9,XGrid); 
hLine = plot(XGrid,YPlot,'Color',[0.666667 0.333333 1],... 
    'LineStyle','-', 'LineWidth',1,... 
    'Marker','none', 'MarkerSize',6); 
  
% Adjust figure 
box on; 
grid on; 
axis([-4 4 0 5.5]) 
legend('\fontsize{18} 1000rpm','\fontsize{18} 1200rpm',... 
    '\fontsize{18} 1400rpm','\fontsize{18} 1600rpm','\fontsize{18} 
1800rpm',... 
    '\fontsize{18} 2000rpm','\fontsize{18} 2200rpm','\fontsize{18} 
2400rpm',... 
    '\fontsize{18} 2600rpm') 
xlabel('Amplitudo Getaran (mV)','fontsize',20); 
ylabel('Nilai dari PDF','fontsize',20) 
set(gca,'fontsize',18) 
hold off; 
end 
  
 

 

Lampiran 6: Contoh script pengolahan data mentah menjadi data statistik 
domain waktu. 
 
clc 
close all 
clear 
for d=1:30 
   
signal_in=['E:\MATLAB\impellercavition\rpm_1000\fullv\pump',int2st
r(d),'.mat']; 
load (signal_in) 
a=data_all(:,1); 
Rs1(d)=rms(a);                          %RMS 
Sd1(d)=std(a);                          %Standar Deviasi 
Pv1(d)=((max(abs(a))-min(abs(a)))/2);   %Peak Value 
K1(d)=kurtosis(a)-3;                    %kurtosis 
V1(d)=var(a);                           %varians 
Cf1(d)=peak2rms(a);                     %crest faktor 
end 
  
%direktori tempat hasil pengolahan data disimpan 
save('E:\MATLAB\STATIS\full\Rs1.mat') 
save('E:\MATLAB\STATIS\full\Sd1.mat') 
save('E:\MATLAB\STATIS\full\Pv1.mat') 
save('E:\MATLAB\STATIS\full\K1.mat') 
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save('E:\MATLAB\STATIS\full\V1.mat') 
save('E:\MATLAB\STATIS\full\Cf1.mat') 
 

 

Lampiran 7: Contoh script plotting data statistik bentuk distribusi terhadap set 
data 
 
%x sama dengan jumlah set data 
x=[1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
25 26 27 28 29 30]; 
figure 
load('E:\MATLAB\STATIS\Full\Cf1.mat') 
load('E:\MATLAB\STATIS\Full\Cf2.mat') 
load('E:\MATLAB\STATIS\Full\Cf3.mat') 
load('E:\MATLAB\STATIS\Full\Cf4.mat') 
load('E:\MATLAB\STATIS\Full\Cf5.mat') 
load('E:\MATLAB\STATIS\Full\Cf6.mat') 
load('E:\MATLAB\STATIS\Full\Cf7.mat') 
load('E:\MATLAB\STATIS\Full\Cf8.mat') 
load('E:\MATLAB\STATIS\Full\Cf9.mat') 
hold on 
scatter(x,Cf1,'+b'); 
hold on 
scatter(x,Cf2,'ob') 
hold on 
scatter(x,Cf3,'*b') 
hold on 
scatter(x,Cf4,'sb') 
hold on 
scatter(x,Cf5,'db') 
hold on 
scatter(x,Cf6,'^b') 
hold on 
scatter(x,Cf7,'pb') 
hold on 
scatter(x,Cf8,'hb') 
hold on 
scatter(x,Cf9,'>b') 
%script kemudian diulang setiap variasi bukaan katup 
 

 

Lampiran 8: Contoh script plotting grafik hubungan antara nilai statistik 
terhadap fungsi kecepatan 
 
figure 
yfK=fK;     %nilai fK, hK, qK didapat dengan merata-ratakan nilai 
paramter dari ke 2-29 set data tanpa error 
yhK=hK; 
yqK=qK; 
x=[1000 1200 1400 1600 1800 2000 2200 2400 2600]; 
fitx=linspace(1000,2600,1000000); 
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fityfK=interp1(x,yfK,fitx,'spline'); 
fityhK=interp1(x,yhK,fitx,'spline');        %spline digunakan agar 
sumbu grafik menjadi lebih halus 
fityqK=interp1(x,yqK,fitx,'spline'); 
scatter(x,yfK,100,'db') 
hold on 
scatter(x,yhK,100,'sr') 
hold on 
scatter(x,yqK,100,'^c') 
hold on 
line(fitx,fityfK,'color','b') 
hold on 
line(fitx,fityhK,'color','r') 
hold on 
line(fitx,fityqK,'color','c') 
grid on 
legend('\fontsize{18} Katup bukaan penuh','\fontsize{18} Katup 
bukaan setengah','\fontsize{18} Katup bukaan tiga per empat') 
ylabel('Nilai Kurtosis Getaran','FontSize',20) 
xlabel('Variasi Kecepatan (rpm)','FontSize',20) 
set(gca,'fontsize',18) 
 
 

Lampiran 9: Contoh script FFT 
 
clear 
clc 
close 
  
sampl_rate=17066; %kecepatan sampling Hz 
recording_time=10;   %waktu perekaman data (recording time) 
L=sampl_rate*recording_time;  %panjang data (length of signal) 
NFFT=2^nextpow2(L); 
  
%%%%%%% BUKAAN KATUP PENUH CODE 11 
load('E:\MATLAB\impellercavition\rpm_1000\fullv\pump8.mat') 
y11=data_all(:,1); 
Y11=fft(y11,NFFT)/L; 
f11=sampl_rate/2*linspace(0,1,NFFT/2+1); 
  
load('E:\MATLAB\impellercavition\rpm_1200\fullv\pump8.mat') 
y12=data_all(:,1); 
Y12=fft(y12,NFFT)/L; 
f12=sampl_rate/2*linspace(0,1,NFFT/2+1); 
  
load('E:\MATLAB\impellercavition\rpm_1400\fullv\pump8.mat') 
y13=data_all(:,1); 
Y13=fft(y13,NFFT)/L; 
f13=sampl_rate/2*linspace(0,1,NFFT/2+1); 
  
load('E:\MATLAB\impellercavition\rpm_1600\fullv\pump4.mat') 
y14=data_all(:,1); 
Y14=fft(y14,NFFT)/L; 
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f14=sampl_rate/2*linspace(0,1,NFFT/2+1); 
  
load('E:\MATLAB\impellercavition\rpm_1800\fullv\pump8.mat') 
y15=data_all(:,1); 
Y15=fft(y15,NFFT)/L; 
f15=sampl_rate/2*linspace(0,1,NFFT/2+1); 
 
figure 
subplot(4,1,4); 
plot (f14,2*abs(Y14(1:NFFT/2+1))) 
axis([10 150 0 0.07]); 
legend('\fontsize{10} 1600rpm') 
set(gca,'fontsize',13) 
xlabel('Frekuensi (Hz)') 
subplot(4,1,3); 
plot (f13,2*abs(Y13(1:NFFT/2+1))) 
axis([10 150 0 0.07]); 
legend('\fontsize{10} 1400rpm') 
set(gca,'fontsize',13) 
ylabel('Amplitude (mV)') 
subplot(4,1,2); 
plot (f12,2*abs(Y12(1:NFFT/2+1))) 
axis([10 150 0 0.07]); 
legend('\fontsize{10} 1200rpm') 
set(gca,'fontsize',13) 
subplot(4,1,1); 
plot (f11,2*abs(Y11(1:NFFT/2+1))) 
axis([10 150 0 0.07]); 
legend('\fontsize{10} 1000rpm') 
set(gca,'fontsize',13) 
 
 


