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ABSTRACT

This thesis presents Acoustic Resonance Testing Machine using sound cognition
with the use of Fourier transform. MATLAB was used to develop and analyze of this
software. This thesis was cooperated with Al Technology Industry Ltd., Previously, this
factory used their workers to check the quality of cast iron steels by trapping on them
and listening to the sound, but using this method is uncertainty. This problem was

initiated to research and develop Acoustic Resonance Testing Machine.

This machine is divided into three sections, which are the tapping device basing
on solenoid theory, MATLAB used to check the computer, and conveyer. To begin with
design header of tapping and control system by using Solidworks and Altium Designer.
Next, analyze cast iron steels by tapping and listening to the sound in order to analyze
the difference of sound frequency by MATLAB. Finally, conveyor needs to be
calculated and designed to meet the required and suitable velocity. When the
suitable velocity is achieved, the tapping device will be installed and the system can

be operated automatically
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2. MSglUsHAsN MATLAB 7.12.0.635 (R2011a)
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3.2.2 ‘i.l‘lJﬂEl‘lJﬂ’Wﬂ%’N‘iSUUﬂ'JUQN

1. TUsunsu Altium Designer 2008 @slufiilélusunsulunisaenuuuasastniin

w1l TUNSHATUARIRagUR 3.10

Altlum

gﬂﬁ 3.10 TUsunsu Altium Designer 2008
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wzlave F99svhn1aensld Magnetic Contactor asdeadouy Normally Close lny
wdnnsAeld Photo Sensor ¥eulagnis wlaswin 220 V luifunssugadu 12 V anntu
wasnnnssuaadunnidulninssuanss  Teeldlalon  (Diode)  Seaslalwihnsvuanss

Uszana 20 V fauansluguil 3.1
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3.3 RANNISNITODALUUADULAEDS (Conveyor)
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2. wispngunsainuuuy

2.1 \@@nld Circuit Breaker 3 Phase (NES M40-310)

sUTl 3.18 Circuit Breaker 3 Phase

2.2 Magnetic Contactor 220 V. w581 Overload @aifugaiiuwiauriu

3U 3.19 Magnetic Contactor 220 V. w¥eu Overload
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2.3 Switch & Lamp
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nvuwdaantu DFT Fesldrde FFT Tulusunsy MATLAB  #@anisudasidu DFT
° 2 (3 a A 1 k2 o
vilinsvesiusznevvesdyaaluanuddeg  wiwinis  Plot  Graph  luguves
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Pntuhnmsiivdoyaved Magnitude Spectrum wavunuANives Graph lng

= Y 1 ¢ o i =
Foniuanud 3 audvawiasingidesnanisned 4.1 warangnen 4.2

=i = . i
A151991 4.1 Anud-Magnitude veuuandifonlundazlndifes

Files Hz 1% Mag 1" Hz 2" Mag 2™ Hz 3" Mag 3"

greent 2480 0.006338 4480 0.017020 5093 0004912
green? 2480 0007718 4480 0012710 5093 0.003235
green3 2480 0.010670 4480 0.016360 5093 0.003993
greend 2480 0.008073 4480 0.013250 5093 0.003237
greens 2480 0.010720 4480 0.011840 5093 0.002827
greené 2480 0012650 4480 0.014300 5093 0.003317
green? 2480 0015350 4480 0.015060 5093 0.003978
greens 2080 0.015620 4480 0.014940 5093 0003978
green9 2480 0.015560 4480 0.013890 5093 0.003329
green10 2480 0.018690 4480 0.016440 5093 0.003446
greent1 2480 0.018930 4480 0.016100 5093 0.005010
green12 2480 0017610 4480 0016140 5093 0.005014
green13 2480 0.025060 4480 0.019650 5093 0.004863
green1d 2480 0.017890 4480 0015210 5093 0.003276
greenl5 2480 0018790 4480 0.012860 5093 0003258
greenl6 2480 0.015190 4480 0.013460 5093 0.003500
greent? 2480 0.015720 4480 0010150 5093 0.003626
greenls 2480 0.016540 4480 0.014420 5003 0.003937
green19 2480 0.017310 4480 0.016620 5093 0.004581
green20 2480 0.016550 4480 0.013110 5093 0.004847
green21 2480 0016850 4480 0015890 5093 0.004466
green22 2480 0.010860 4480 0.010300 5093 0.003566
green23 2480 0016120 4480 0.014580 5093 0.003997
green2d 2480 0.018100 4480 0.015910 5093 0004847
green25 2480 0017870 4480 0.015910 5093 0.005155
greenz6 2480 0.014910 4480 0.012940 5093 0.004001
green27 2480 0.014560 4480 0.014300 5093 0.004583
green28 2480 0017030 4480 0.015880 5093 0.005020
green29 2480 0.014770 4480 0.012970 5093 0.003910
green30 2480 0.015840 4480 0012210 5093 0.000499
green3i 2480 0.021690 4480 0013920 5093 0.004455
green32 2480 0.019410 4480 0.013800 5093 0.004379
green’3 2480 0.015930 4480 0.013720 5093 0004217
green3d 2480 0018090 4480 0011260 5093 0.003581
green3s 2480 0.019830 4480 0.013550 5093 0.004743
green36 2480 0.019830 4480 0.013560 5093 0.004577
green3? 2480 0.017920 4480 0.010650 5093 0.003945
green3s 2080 0.016580 4480 0.010980 5093 0.004285
green3y 2480 0.018500 4480 0.013740 5093 0.005570
greend 2480 0.016430 4430 0012800 5093 0.005442

30
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A1571991 4.1 Aud-Magnitude vaamdndilonluurayingides (se)

Files Hz 1" Mag 1% Hz 2™ Mag 2™ Hz 3" Mag 3"

greend] 2480 0.015270 4480 0.011230 5093 0.003993
greend?2 2480 0.017060 4480 0.014320 5093 0.006251
greend3 2480 0.013060 4480 0.009774 5093 0.003609
greendd 2480 0.019830 4480 0.010180 5093 0.003679
greend5 2480 0.022810 4480 0.011490 5093 0.005645
greend6 2480 0.023280 4480 0.011680 5093 0.005420
greend? 2480 0.025840 4480 0.010810 5093 0.004933
greend8 2480 0.022970 4480 0.011270 5093 0.004871
greend9 2480 0.018640 4480 0.010240 5093 0.005255
green50 2480 0.020180 4480 0.010220 5093 0.004060
ave = 0.016817 0.013472 0.004302
max 0.025840 0.019650 0.006251
min 0.006338 0.009774 0.002827

A5197 4.2 AaA-Magnitude veswmdnduadluusdarindidos

Files Hz 1% Mag 1 Hz 2™ Mag g Hz 3" Mag K

red1 2078 0.005687 3757 0.008069 6259 0.002591
red2 2078 0.007716 3757 0.008182 6259 0.002723
red3 2078 0.006543 3757 0.007995 6259 0.002274
redd 2078 0.007073 3757 0.008887 | 6259 0.002126
red5 2078 0.006626 3757 0.008071 6259 0.001905
redé 2078 0.006709 3757 0.008660 6259 0.002396
red7 2078 0.007263 3757 0.008109 6259 0.002370
reds8 2078 0.005846 NEL 0.008627 6259 0.002094
red9 2078 0.006634 3757 0.008617 6259 0.001939
red10 2078 0.005971 3757 0.008775 6259 0.002987
red1l 2078 0.003899 3757 0.007536 6259 0.001870
red12 2078 0.005431 3757 0.008151 6259 0.002080
red13 2078 0.006497 ST 0.007756 6259 0.001908
red14 2078 0.007002 3757 0.007198 6259 0.002419
red15 2078 0.004535 oy dsi) 0.005715 6259 0.001919
red16 2078 0.002553 3757 0.006083 6259 0.001930
red1? 2078 0.002788 3757 0.007131 6259 0.002409
red18 2078 0.003962 3757 0.008302 6259 0.002521
red19 2078 0.005908 3757 0.006767 6259 0.002601
red20 2078 0.005665 3757 0.007093 6259 0.002344
red21 2078 0.005950 3757 0.006592 6259 0.002786
red22 2078 0.006513 3757 0.006966 6259 0.002820
red23 2078 0.004653 3757 0.007070 6259 0.002424
red24 2078 0.006540 3757 0.008703 6259 0.002374
red25 2078 0.005802 3757 0.006937 6259 0.001956
red26 2078 0.005557 3757 0.006883 6259 0.002344
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A15197 4.2 Aud-Magnitude vaamandunslundazldides (de)

Files Mag 1 Mag 2™ Mag 3"

red27 2078 0.004633 5T57 0.008140 6259 0.002605
red28 2078 0.003867 3757 0.006892 6259 0.002286
red29 2078 0.005675 3757 0.007880 6259 0.001708
red30 2078 0.004817 3757 0.007678 6259 0.002464
red31 2078 0.004178 3757 0.006907 6259 0.001782
red3? 2078 0.004457 3757 0.006880 6259 0.002427
red33 2078 0.005828 3757 0.006594 6259 0.002316
red3d 2078 0.004074 3757 0.007090 6259 0.002440
red35 2078 0.003683 3757 0.006996 6259 0.002440
red36 2078 0.002999 3757 0.005935 6259 0.001635
red37 2078 0.002465 3757 0.005475 6259 0.001845
red38 2078 0.003952 3757 0.006554 6259 0.002077
red39 2078 0.003178 3757 0.005915 6259 0.002168
redd0 2078 0.002970 3757 0.006507 6259 0.002224
reddl 2078 0.003300 3757 0.007031 6259 0.002288
redd?2 2078 0.003186 3757 0.006865 6259 0.002308
redd3 2078 0.003739 3757 0.005966 6259 0.002216
reddd 2078 0.002863 3151 0.005417 6259 0.001886
redd5 2078 0.003198 3757 0.005464 6259 0.001757
reddé 2078 0.002861 3757 0.005095 6259 0.002061
redd7 2078 0.002356 3757 0.005823 6259 0.001960
reddg 2078 0.001900 3757 0.005330 6259 0.001056
redd9 2078 0.002530 3757 0.006487 6259 0.001466
red50 2078 0.001928 3757 0.004362 6259 0.001045
ave 0.004679 - 0.007043 = 0.002171
max 0.007716 = 0.008887 0.002987
min - 0.001900 - 0.004362 0.001045
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functionvarargout = project(varargin)
% PROJECT MATLAB code for project.fig
%  PROJECT, by itself, creates a new PROJECT or raises the existing

%  singleton®.

% H = PROQJECT returns the handle to a new PROJECT or the handle to

%  the existing singleton™.

%  PROJECT(CALLBACK hObjecteventData,handles,...) calls the local
% function named CALLBACK in PROJECT.M with the given input arguments.

%  PROJECT(Property',Value',...) creates a new PROJECT or raises the

%  existing singleton®. Starting from the left, property value pairs are

%  applied-to the GUI before project OpeningFen gets called. An

%  unrecognized property name or invalid value makes property application
%  stop. All inputs-are passed to project OpeningFcn via varargin.

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
%  instance to run (singleton)",
%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to madify the response to help project
% Last Modified by GUIDE v2.5 11-Sep-2013 14:20:15
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;

gui_State = struct('qui_Name|, mfilename, ...
'eui_Singleton’, gui_Singleton, ...

‘gui_Openinglcn’, @project_Openinglen, ...
'gui_OutputFen', @project_OutputFen, ...
‘gui_LayoutFen', [0, ...

‘eui_Callback, )

ifnargin€&ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});




end
ifnargout
[varargout{1:nargout}] = gui_mainfcn(gui State, varargin{:});
else
gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT
% --- Executes just before project is made visible,
functionproject_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see QutputFcn.
% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
% varargin - command line arguments to project (see VARARGIN)
% Choose default command line autput for project
handles.output = hObject;
% Update handles structure
guidata(hObject, handles);
% UIWAIT makes project wait for user response (see UIRESUME)
% uiwait(handles.figure1);
% --- Qutputs from this function are returned to the command line.
functionvarargout = project OutputFen(hObject, eventdata, handles)
% varargout cell anay for returning output args (see VARARGOUT);
% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
% Get default command line output from handles structure
varargout{1} = handles.output;
% --- Executes on button press in pushbuttond.
function pushbutton1_Callback(hObject, eventdata, handles)
% hObject  handle to pushbuttonl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
fs=44100; nbits=16;
rec=audiorecorder(fs,nbits,2);
recordblocking(rec,2);
new=getaudiodata(rec);
wavwrite(new,44100, new.wav')
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% ~- Executes on button press in pushbutton2.

function pushbutton2_Callback(hObject, eventdata, handles)
% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
[x,fs]=wavread('new.wav);

L=length(x);

t=(0:L-1)/fs;

N=2A(nextpow2(L));

X=fft{x,N);

K=0:N-1;

H K=0:N/2-1;

H Fregq=H_K*fs/N;

Ck=X/L,

left(1:N/2)=Ck(1:N/2);

plot(H_Freg,abs(left));

title(Magnitude spectrums on Frequency axis(Sinele sicle),'fontsize',14) ;
ylabel([X(k)/L ', fontsize', 14);

xlabel(Frequency(Hz), fontsize',14);

Material1='Green’;

Material2="Red";

Not = 'Again;

for j=2480;

if abs(left(int64(j/fs*N)))>=0.016817 disp(Result = Greenl);
set(handles.textd,'String',Material1)

end

end

fori=4480;

if abs(left(int64(i/fs*N)))>=0.013472 disp('Result = Green2),
set(handles.textd,'String',Material1)

end

end

for k=5093;

set(handles.textd, String', Material1)
end

end
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for |=2078;

if abs(left(int6d(/fs*N)))>=0.004679 disp('Result = Red1");
set(handles.textd,'String’,Material2)

end

end

for m=3757,

if abs(left(int64(m/fs*N)))>=0.007043 disp('Result = Red?2");
set(handles.textd, 'String',Material2)

end

end

for n=6259;

if abs(left(int64(n/fs*N)))>=0.002171 disp('Result = red3");
set(handles.textd, String',Material2)

end

end

% --- Executes on selection change in listbox1.

function listbox1 Callback(hObject, eventdata, handles)

% hObject = handle to listbox1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String’)) returns listbox1 contents as cell array
% contentsiget(hObject, Value)} returns selected item from listbox1
% -—- Executes during object creation, after setting all properties.
function listbox1 CreateFcn(hObject, eventdata, handles)

% hObject  handlle to listbox! (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFens called
% Hint: listbox controls usually have a white background on Windows.
% See ISPC and COMPUTER.

ifispc&&isequal(get(hObject, BackgroundColor'),

get(0, defaultUicontrolBackgroundColor))

set(hObject, BackgroundColor', white');

end

% --- Executes on button press in pushbutton3.

function pushbutton3_Callback(hObject, eventdata, handles)

% hObject  handle to pushbutton3 (see GCBO)

% eventclata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
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[x,fs]=wavread('new.wav');

wavplay(x,fs)

function editl_Callback(hObject, eventdata, handles)

% hObject  handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% -— Executes during object creation, after setting all properties.

function editl CreateFcn(hObject, eventdata, handles)

% hObject  handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

ifispc&&isequal(get(hObject, BackeroundColor),

get(0, defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor', white');

end

function edit2_Callback(hObject, eventdata, handles)

% hObject  handle to edit2 (see GCBO)

% eventdata reserved - t¢ be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

% Hints: eet{hObject,'String’) returns contents of edlit2 as text

% str2double(getthObject,'String)) returns contents of edit? as a double
% -- Executes during object creation, after setting all properties.

function edit2_CreateFcn(hObject, eventdata, handles)

% hObject  handle to edit2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

ifispc@&isequallget(hObject, BackgroundColor),

get(0, defaultUicontrolBackgroundColor)

set(hObject, BackgroundColor','white’);

end

% - If Enable == 'on', executes on mouse press in 5 pixel border.

% —- Otherwise, executes on mouse press in 5 pixel border or over text3.
function text3 ButtonDownFcn(hObject, eventdata, handles)

% hObject  handle to text3 (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% --- Executes during object creation, after setting all properties.
function axesl CreateFcn(hObject, eventdata, handles)

% hObject  handle to axesl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFons called
% Hint: place code in Openinglcn to populate axes!

function edit3 Callback(hObject, eventdata, handles)

% hObject  handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of edit3 as text

% strzdouble(get(hObject,'String) returns contents of edit3 as a double
% - Executes during object creation, after setting all properties.
function edit3 CreateFcn(hObject, eventdata, handles)

% hObject  handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  empty - handles not created untit after all CreateFens called
% Hint: edit controls ustially have a white background on Windows,
% See [SPCand COMPUTER.

ifispc&@&isequallget(hObject, BackgroundColor'),

get(0, defaultUicontrolBackeroundColor)

set(hObject, BackgroundColor','white);

end

% --- Executes on button press in pushbuttend.

function pushbuttond Callback(hObject, eventdata, handles)

% hObject  handle to pushbuttond (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

cla

set(handles.textd, 'string',")
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