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ABSTRACT 
        This research deals with the evaluation of buckling behavior for 6061-T4 aluminum 

alloy under increasing compressive dynamic loads. Two types of columns, long, and the 

intermediate columns were used. The number of specimens used in the dynamic axial 

compression test were 9 samples .(1%) of the length column is the allowable lateral 

deflection. For the purpose of calculating the initial deflection, the digital dial gauge  was 

used and the instrument was set at a distance of (0.7) of length from the fixed condition for 

the column. A control system is designed to evaluate the critical buckling and to prevent 

sample failure. The control system consists of a measuring circuit (transmitter circuit) with a 

flex sensor installed at 0.7 of the total column length of the column's fixed condition. In 

addition, the system contains a shutdown circuit (receiver circuit) to switch off the machine 

at critical load with a mobile phone for the purpose of displaying deflection data. The 

connection between the transmitter circuit and the receiver wirelessly through the RF sensor 

and between the transmitter circuit and mobile phone also wirelessly via Bluetooth. The 

results obtained were experimentally compared with the Perry-Robertson formula. It was 

found that the Perry-Robertson formula was a good agreement with the experimental results 

with a  safety factor of (1.2) . 

  KEY WORDS: Buckling , Arduino , Flex sensor , 6061-T4 AL-alloy, 

 

 تقنية نظام التحكن اللاسلكي لتقيين سلوك الانبعاج الجانبي

 T4-6061لسبيكة الألونيوم  
 حسين جاسن هحود العلكاوي           عبد الجبار عويد حنفيش                     حسين فاضل عجاج

 

 

 الخلاصة 

ححج صٌادة حَو اىضغظ اىذٌْاٍٍنً.  T4-6061)ٌخْاٗه ٕزا اىبحذ حقٌٍٍ سي٘ك الاّبعاج اىداّبً ىسبٍنت الاىًٍَْ٘ )         

حٌ اسخخذاً ّ٘عٍِ ٍِ الأعَذة، طٌ٘يت، ٗاعَذة ٍخ٘سطت. ماُ عذد اىعٍْاث اىَسخخذٍت فً اخخباس اىضغظ اىَح٘سي 

٪ ( ٍِ ط٘ه اىعَ٘د ٕ٘ الاّحشاف اىداّبً اىَسَ٘ذ بٔ. ٗىغشض حساب الاّحشاف الأٗىً، 1عٍْاث. )  9اىذٌْاٍٍنً 

( ٍِ ط٘ه اىعَ٘د ٍِ خٖت اىخثبٍج . حٌ حصٌٍَ 7.0( ٗحٌ حثبٍج اىَقٍاس عيى بعذ )  digital) dial gaugeاسخخذً خٖاص 

ّظاً اىخحنٌ ىخقٌٍٍ الاّبعاج اىداّبً اىحشج  ٍْٗع فشو اىعٍْت. ٌخنُ٘ ّظاً اىسٍطشة ٍِ دائشة قٍاس )دائشة اسساه( ٍع 

flex) (sensor  ت اىثابخت ىيعَ٘د ، اضافت اىى رىل ٌحخ٘ي اىْظاً ٍِ اىط٘ه اىنيً ىيعَ٘د ٍِ اىحاى 7.0ٍثبج عيى بعذ

عيى دائش اطفاء )دائشة اسخقباه( ٍع ٕاحف ّقاه ىغشض عشض بٍاّاث الاّحشاف . الاحصاه بٍِ دائش اىَشسو ٗاىَسخقبو 

 ( ٗبٍِ دائشة اىَشسو ٗاىَ٘باٌو اٌضا لاسينٍا عِ طشٌق اىبي٘ح٘د. حَج ٍقاسّت اىْخائح(RF sensorلاسينٍا عِ طشٌق 

سٗبشحسُ٘ حخ٘افق بشنو خٍذ ٍع -اىخً حٌ اىحص٘ه عيٍٖا حدشٌبٍا ٍع صٍغت بٍشي سٗبشحسُ٘. ٗقذ ٗخذ أُ صٍغت بٍشي

 (.1.1اىْخائح اىخدشٌبٍت ٍع عاٍو أٍاُ قذسٓ )
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INTRODUCTION 
 
     Buckling is a phenomenon, where a structure suddenly changes from one equilibrium 

configuration to another equilibrium configuration. The calculation of buckling loads of a 

structure is of great importance, due to the possibility of sudden failure of the structure, if the 

critical buckling load is reached. Some structures might loose all stability, when the buckling 

load is reached, which could put people at risk, if a roof or other similar structures loses all 

stability [Allan and Kasper ,2012]. The increasing development in the structural application of 

aluminum alloy is due to its several particular features over classical carbon steel, including 

satisfying corrosion resistance, high strength-to-weight ratio, and good formability; it also 

displays comparable ease of manufacture, low maintenance costs, and superior aesthetics [Yujin 

, 2015]. Development of control system through a wireless network open a new dimension in the 

perspective of the system capability. it is associated with more applications with better 

implementation technique and more reliable output. for example, a wireless system to control a 

robot has been developed to send certain instructions to the robot. it also allowed flexibility in 

the interconnectivity of the system, optimizing its functionality as a distributed control system by 

several processors[Cisneros.etal,2008]. Wireless networks are any type of computer networks 

that transmits information between nodes without the use of wire conduction. Bluetooth is a 

wireless technology standard that is used to exchange data over short distances (less than 30 

feet), usually between personal mobile devices. This means that a Bluetooth-enabled device such 

as a smartphone is able to communicate with other Bluetooth devices, such as a wireless headset, 

Nomenclature  Definition Units 

σy Yield stress  (MPa) 

σu Ultimate stress  (MPa) 

L Total column length  (mm) 

Le Effective column length  (mm)   

I Moment of inertia (m  

Cc Column constant  

A Cross section area (m  

D Diameter of column (mm) 

E Modulus of elasticity  (GPa) 

r Radius of gyration  (mm) 

δin Initial column deflection  (mm) 

δcr Critical deflection  (mm)   

Pcr Critical buckling load  (N) 

S.R Slenderness ratio  

Ƞ  is a constant depending on the material  

RF Radio frequency MHz 

APP application  

MIT Massachusetts Institute of Technology  
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MP3 player or printer. Bluetooth, therefore, acts much like a cord between the two devices by 

creating a secure, wireless personal area network in which these devices can communicate. 

[ Ahmed, 2011]. [Al-Alkawi et al, 2016] presented some main experimental results of dynamic 

buckling under increasing compression load. The buckling of 304 stainless steel was inspected 

using Euler and Johnson formulas, which is most commonly used in industrial applications. It 

has been proved that metallic materials can exhibit nonlinear buckling behavior with mechanical 

properties dependency. This attitude yields a nonlinear model which depends on Hong’s model 

but using the mechanical properties with cycles to failure. It was observed that the proposed 

model gave safe predictions while Hong’s model yields non-satisfactory predictions of critical 

buckling loads and also design electrical LASER alarm system to avoid the failure occurs in the 

specimen when access to critical buckling load. [Avcar, 2014] discussed the influence of the 

boundary cases, cross-sections and slenderness ratios on the buckling load of the steel column. 

Two different boundary conditions such as Fixed-free ( F - F ) and pinned-pinned ( P - P ) with 

three various cross-sections area, such as square, rectangle and circle cross sections were used. 

Finite element model (FEM) has been performed and compared with numerical computations. 

They found that the buckling load of fixed-free ( F – F ) column was less than pinned-pinned ( P 

– P ) column. [Alalkawi and Aziz, 2009] studied the Euler and Johnson theories depended on 

experiment tests under compression dynamic buckling load by using 20 specimens (columns) 

made from two materials, 1020 Hot Rolled and 5052 Aluminum alloy. They concluded that 

Euler (for long columns) and Johnson (for short columns) theories can be used to estimate the 

dynamic critical buckling load with design factor of 3 or more.  In this work the elastic buckling 

demeanor of solid column with fixed-pinned conditions has been studied. As well as the use of 

the Perry-Robertson formula to evaluate critical buckling and to determine their compatibility 

with experimental results have been adopted. The initial deflection of the column is measured 

using a digital dial gauge indicator. A control system was used, consisting of a transmission 

circuit and a reception circuit. The communication between the two circuits is a wireless 

connection with a mobile to display the results and receives the results from the transmitter 

circuit also wirelessly through Bluetooth. This system gives confidence and assurance that lateral 

buckling will not exceed 1% of the sample length. Also, the control system currently in use 

protects the sample from failure by automatically stopping the machine at critical loads. 

 

Purpose of using the control system 

1. It is necessary to know the amount of buckling of the column at any load using a flex sensor. 

2.  Receive the results wirelessly through Bluetooth to get rid of the problem of wires because 

the specimen is rotating during the test. 

3. Preventing the sample from failure at critical loads and transmitting a signal through an RF 

sensor to the other circuit for the purpose of shutting off the test machine directly. 

4. The wireless control system is necessary for the purpose of safety in the current research 

where it is permitted to take deflection data away from the machine. 

 

THEORY 

 

Perry-Robertson formula 
   Critical load was calculated using the improved formula to take into account the shortcomings 

of the Euler equation for long columns as well as the Johnson equation for intermediate and short 

columns. 

     [Hearn, 1997]                                      (1) 

Where  
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= critical axial load that leads to buckling in column (N).  

Ƞ is a constant depending on the material. 

For a brittle material 

Ƞ = 0.015 L/k 

For a ductile material 

 

Ƞ=0.3(                                                                                                                                (2) 

  

Le = effective length of pinned end strut= Le = KL 

r= radius of gyration =                                                                                     (3)

   

= Euler buckling stress =  (MPa)                                                                                (4) 

=compressive yield stress (MPa) 

K= End fixity constant. Figure.1 gives the theoretical and experimental Value of K for different 

end fixity. 

 

The Slenderness Ratio (S. R) 
 

The ratio of the length of a column to the least radius of gyration of its cross section is called the 

slenderness ratio (S.R).  

SR =     [Gere, 2009]                                                                                                    (5) 

 
The Column constant ( Cc ). 
 
Columns are divided into long column and columns of intermediate length. When the actual 

(S.R.) for a column is less than the column constant (Cc) then the column is intermediate. In this 

research. Experimental examination of the fixed-pinned case will be adopted. See fig (1-C) 

[Fadhil, 2014] .Cc may be defined as 

 

    [Fadhil ,2014]                                                                                        (6)    

                                                                                                        
EXPERIMENTAL WORK 
 

         Experimental work plan can be summarized as follows:-  

1-Selection of material.  

2- Testing of the chemical composition and mechanical properties.  

3- Buckling test of column under increasing dynamic load.  

4-Measuring initial static deflection using digital dial gauge.   

5- The use of an integrated control system to measure the critical deflection for specimens at 

rotation state and display data over the mobile phone as well as to automatically stop the test 

machine in critical loads. 

 

 



 

WIRELESS CONTROL SYSTEM TECHNIQUE FOR                                          H.J. Mohamed Al-alkawi          

EVALUATING THE BUCKLING BEHAVIOR                                                      Abduljabbar  owaid  Hanfesh              

OF 6061-T4 AL-ALLOY                                                                                              Hussein Fadhil Ajaj 

 

 409 

 Chemical composition 

 

        All the materials were received from the State Company of Mechanical Industries AL- 

Ascandaryah and tested to obtain the chemical composition of the (6061-T4 aluminum alloy) , 

tested in Engineering Centre for Testing and Recondition in Al-Saydiyah. The results are listed 

in table (1) .Chemical analysis of the material used was done at S.C. of Geological survey and 

mining using X-Rays method. The results, which are compared to the American standard.  
 

Tensile properties 
 

       The tensile test was completed using the (WDW-200E) tensile testing machine with a 

capacity of 200KN offered in figure (3) .The mechanical properties of (6061-T4 aluminum alloy) 

were obtained according to ASTM A370 specification. The tensile specimen can be shown in 

figure (2). The experimental results are the average of three specimens. The tensile tests are done 

in university of technology-material engineering department, are summarized in table (2) 
 

Buckling Specimens  

          Two types of buckling specimens were prepared, long and intermediate. The dimensions 

of the specimens used are listed in figure (2). The specimens used in the testing of buckling were 

received in the form of rods of (6061-T4 aluminum alloy), in different lengths of submitted 

samples. Buckling specimen for different length and diameter summarized in table(3). 

 

Buckling test 

 

          6061-T4 aluminum alloy columns were tested by buckling test-rig machine which is able 

to buckle the columns by apply axial compression load (The buckling machine is located in the 

strength laboratory in the Department of Electromechanical Engineering at the University of 

Technology).Column ends support of fixed-pinned with rotating speed of 17 rpm were adopted . 

DESIGN AND IMPLEMANTATION OF CONTROL SYSTEM  

           The purpose of using sensor devices for comfort, safety, security, and reliability of service 

purpose is not new, but the usage, cost, design method, and quality of the system varies. The 

control system consists of transmitter Circuit which contains from flex sensor (it is a variable 

resistance that increases during bending), potentiometer, Bluetooth and RF Transmitter, All these 

components are connected with the microcontroller (Arduino Uno). As well as the system 

consists of a receiver circuit its consists of 2-channel 5 V relay module and RF Receiver, As well 

as these components connected with another micro controller (Arduino Uno). In addition, the 

system contains a mobile phone was used to display the results of the deflection. see figure (6). 

The flowchart for the control system is described below. 
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Deflection measurement using electric 

wireless transmitter circuit 

 

Determination of the value of the critical 

deflection by Potentiometer 

Mobile phone to display data  

Wireless connection (Bluetooth) 

Wireless connection (RF) 

The machine will be turned off 

Automatically during receiver 

circuit 

 

Sitting the Failure Definition of Critical 

Deflection Using control System 

Using digital  dial gauge to 

measure initial deflection  

Buckling Test of columns 

under Compressive Dynamic 

Increasing Load  

Buckling Test  

 

Lateral buckling 

≥1% of column 

length 
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Hardware Design 

            The control system consists of two circuits, the first is a circuit called the transmitter 

circuit and another circuit called the receiver circuit. 

Transmitter circuit 

                The physical architecture of the transmitter circuit contains 7 major parts: Arduino 

microcontroller, flex sensor, Bluetooth module, RF transmitter, potentiometer, buzzer and power 

supply. All of these components can be seen in figure (7). 

 

 Receiver circuit 

          The physical architecture of the transmitter circuit contains 4 major parts: Arduino UNO, 

RF Receiver, 2-Channel 5 V Relay Module and power supply as shown in figure (8) 

 

Programming the Arduino-Uno  
        Programming Arduino, also called IDE (Integrated Development Environment), is a C 

based language which led to write programs and upload them to the Arduino UNO. In Arduino 

programming there are two main functions. Main functions are setup () and loop(). Setup )( 

function is only operated once when device is booted up, it is mostly used to setup initiation 

settings. Loop () is ran after the setup () function has finished, loop() function will run repeatedly 

until power off or reset button is pushed. Arduino programming is supported by wide amount of 

libraries.Large amount of open-source libraries are available from Arduino community. See 

figure (9). Refer to Appendix for the total source code of the transmitter circuit and receiver 

circuit. 

 MIT App Inventor 
           MIT App Inventor is a free and open-source web application which provides users with a 

block-based programming language and high-level abstractions for creating Android 

applications. App Inventor’s goal is to decrease the barrier to entry for learning programming by 

providing a language and abstractions which are simple enough for people with little experience 

to use. It also allows developers to engage with the programs they write in a familiar 

environment there smart phone . It is an uncomplicated software language that enables users to 

create their own application on mobiles. The program is built by creating fragments in the form 

of a puzzle on the 2D workspace. Because of its visual nature programming is easier for 

beginners, but also has some drawbacks such as the user must determine where to place blocks in 

the workspace may require the process of rearranging another group of blocks. MIT App Inverter 

is a service provided by Google for Android applications . In the current work, the  MIT App 

Inventor programming was used to build an application on the mobile through which to display 

deflection data of column and compare with the critical values and this is through the wireless 

connection via Bluetooth as shown in figure (10).[Aubrey ,2016] , [Anshul, 2012], [Kishan 

,2012]. 

OPERATION OF CONTROL SYSTEM  
         The current control system used in this work consists of a transmitter circuit, a receiver 

circuit and a device to display the information seen in the figure (4). The flex sensor that using in 

the transmitter circuit is one of the essential components considered in this system. The flex 

sensor is a variable resistance that increases in value when bending. After the test specimen is 

installed in the test-rig and locate flex sensor at the 0.7 of length distance from the fixed end, 

where feels and send deflection data to Arduino UNO. When the test begins operating the 

electric motor with a low rotating speed (17r.p.m.), an axial dynamic compression load is 
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gradually applied under the load control on the specimen by a hydraulic pump of the 

compression system. This pressure applied to the sample causes the deflection and  the flex 

sensor begins to bend gradually with increasing pressure and the bending values can be observed 

on the mobile phone. The transmitter circuit is installed on the head stock and rotate synchronous 

with the sample and receives the information from the flex sensor, also the information is 

transmitted directly to the mobile via the Bluetooth that makes the Arduino wirelessly connect 

with the mobile phone. The complete circuit schematic diagram of the control system is shown 

in figure (11). The amount of critical deflection is determined by depending on the length of the 

sample, which represents 1% of the total length of the sample to be tested In the transmitter 

circuit, the critical deflection is specified by a variable resistor (potentiometer) that is connected 

with the flex sensor. The change in resistance can be also observed in mobile directly via 

Bluetooth. When the amount of axial pressure on the sample increases, the lateral deflection 

increases and when the value of the flex sensor resistance becomes equal to the pre-determined 

potentiometer value depending on the length of the sample, the transmitter circuit receives a 

signal wirelessly from the RF transmitter. The machine will be switched off Automatically by 

using the rely on that change from normally closed (NC) to normally open ( NO) . 

 

RESULTS AND DISCUSSION 

Dynamic Buckling Load 

        Nine specimens have been tested under increasing compressive dynamic loading. The 

machine has only two speeds (17r.p.m) and (34r.p.m.). The velocity of (17r.p.m.) was adopted  

because the buckling phenomenon is not obvious in high speeds, and is uncontrollable besides 

the designing lives cannot be controlled  [Hussein, 2010]. The specimens were prepared with 

different slenderness ratios, for testing under increasing loads from table (4), it is noticed that the 

specified load for failure decreases whenever the columns were changed from intermediate to 

long columns. The intermediate columns within the inelastic region need more stress to reach 

failure, so, whenever the slenderness ratio approaches intermediate columns, failure stress is 

more, and when the value of slenderness ratio increases, the failure stress decreases. So, the 

control system ensures safety when access lateral buckling to the extent is known by shut down 

the test-rig automatically. When the axial load is gradually increased, it reaches the stage where 

the column begins to buckling. The load that causes the column  buckling  is called buckling 

load or possible to be called critical load  and here it is possible to say that the column is an 

elastic instability. Referring to figure (12) the value of buckling load is low for long columns, 

and relatively high for intermediate columns ,as shown in figure (12).  

  

Application of Perry- Robertson formula 
           When comparing the Perry-Robertson results with the value of the critical load 

experimental, the prediction of  Pcr due to Perry-Robertson (PR) is not satisfactory but if a factor 

of safety equals to (1.2) gave  safety estimation for Pcr under dynamic loading. See tables. See 

table (5). For S.R. greater than 105 the column may change to become long column. The value 

equal to 51 MPa can limit the type of column, i.e. greater than 51 MPa columns are said to be 

long and less than this value are called intermediate columns. Figure (13) displays the relation of 

stress at failure and slenderness ratio as presented by Perry-Robertson formula for a long and 

intermediate columns compared with experimental result  made of (6061-T4 aluminum alloy) 

with one end pinned and the other fixed (K = 0.7), having a yield strength of = 149 MPa . 
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CONCLUSIONS 
1- The Perry-Robertson formula gives an approximation of the experimental results but with a 

safety factor of (1.2) that gives more satisfied expectations.. 

2- The wireless control system has succeeded in dominating the critical buckling and estimating 

the columns failure specific as 1% of the length of the specimen and preventing it to exceed this 

ratio by switching off the test machine at critical load. 

 

 Table (1) : chemical composition of 6061-T4 aluminum alloy (wt %) 

Table (2) : The mechanical properties of (6061-T4 aluminum alloy)  

 

Table ( 3): Gives the dimensions of solid specimen used for 6061-T4 Aluminum alloy 

 

6061-T4 

Aluminum 

alloy 

Al% Cr% 
Cu

% 
F% 

Mg

% 

 

Mn % Si% Ti% Z% 

Standard Standard 

 

95.8-

98.6 

0.04-

0.35 

0.15-

0.4 

Max 

0.7 

0.8-

1.2 

Max 

0.15 

0.4-

0.8 

Max 

0.15 

Max 

0.25 

Experimental 

 

balance 0.29 0.22 0.45 0.62 0.09 0.62 0.11 0.19 

Poi. Ratio 

(μ) 

G 

(GPa) 

E 

(GPa) 

σy 

(MPa) 

σu 

MPa)) 

6061-T4 

Aluminum 

alloy 

0.33 26 68.9 145 241  Standard 

0.32 27 71 149 252 Experimental 

Sp 

No 

L 

mm 

Le 

mm 

D 

mm 

r 

mm 

I 

 

A 

 

SR 

 

Cc Type of 

column 

1 400 280 10 2.5 490.87 78.53 112 105  

 

 

long 

 

2 400 280 8 2 201.06 50.26 140 105 

3 300 210 8 2 201.06 50.26 105 105 

4 400 280 6 1.5 63.61 28.27 186.66 105 

5 300 210 6 1.5 63.61 28.27 140 105 

6 200 140 8 2 201.06 50.26 70 105  

 

intermediate 
7 300 210 10 2.5 490.87 78.53 84 105 

8 200 140 10 2.5 490.87 78.53 56 105 

9 200 140 6 1.5 63.61 28.27 93.33 105 
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Table (4) :The results of  the specimens tested under increasing compressive dynamic loads 

for long and intermediate columns (6061-T4 aluminum alloy). 

Sp 

NO. 

L 

mm 

Leff 

mm 

D 

mm 

Pcr  

N 

δin 

mm 

δcr 

mm 

1% of L 

Type of 

column 

1 400 280 10 4592 0.36 4  

 

Long 

columns 

2 400 280 8 1554 0.71 4 

3 400 280 6 494 1.2 4 

4 300 210 8 2235 0.87 3 

5 300 210 6 847 0.85 3 

6 300 210 10 5652 0.24 3  

 

Intermediate 

columns 

7 200 140 10 8478 0.25 2 

8 200 140 8 4532 0.39 2 

9 200 140 6 1695 0.39 2 

 

 

Table (5) Comparison between Perry-Robertson results with experimental critical load 

value for long and intermediate columns 

Sp 

NO. 

L 

mm 

Leff 

mm 

D 

mm 

Pcr 

EXP  

(N) 

  

(Perry-

Robertson) 

(N) 

  

(Perry-

Robertson) 

(N) with S.F 

of 1.2  

Type of 

column 

1 400 280 10 4592 3641 3034  

 

Long 

columns 

2 400 280 8 1554 1554 1295 

3 400 280 6 494 492 410 

4 300 210 8 2235 2625 2187 

5 300 210 6 847 858 715 

6 300 210 10 5652 6042 5035  

 

Intermediate 

columns 

7 200 140 10 8478 9638 8031 

8 200 140 8 4532 5025 4187 

9 200 140 6 1695 1821 1517 
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Figure(1): The types of end fixity [Fadhil ,2014] 

                   

 

Figure (2): Tensile test sample 

 

 

 

Figure (3) :Tensile test machine WDW-200E. 
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Figure (4): the control system connected with buckling test machine. 

 

    

Figure (5) : Buckling specimen for long and intermediate columns. 

 

 

Figure (6) : modeling of a control system 
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Figure (7) : Transmitter circuit components 

 

 

 

Figure (8) : Receiver circuit components 

 

 

 

 

Figure (9): Programming Arduino-UNO board 
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                                              Figure (10): MIT App Inventor 

  

 

 

 

                  
 

 

Figure (11): Circuit diagram of the control system. 
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     Figure (12): Dynamic compression buckling stress for (6061-T4 aluminum alloy) 

columns. 

 

 

        
     Figure (13): Perry-Robertson curve with the experimental results for 6061-T4 

aluminum alloy. 
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Appendix: Control system programming 

1- Transmitter Circuit 

#include <VirtualWire.h> 

void setup() { 

Serial.begin(9600); 
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vw_set_tx_pin(10); 

vw_setup(2000); 

pinMode(3,OUTPUT); 

digitalWrite(3,HIGH); 

void loop() { 

int val=analogRead(A0); 

int newval=map(val,200,410,100,0); 

int val1=analogRead(A2); 

int newval1=map(val1,50,1000,0,200); 

Serial.print("def = "); 

Serial.println(newval); 

Serial.print("crt = "); 

Serial.println(newval1); 

delay(500); 

if(newval >= newval1){ 

digitalWrite(3,LOW); 

char msg[1] = {'1'}; 

vw_send((uint8_t *)msg, 1); 

vw_wait_tx(); 

delay(200); 

else{ 

digitalWrite(3,HIGH);} 

2- Receiving circuit 

#include <VirtualWire.h> 

Serial.begin(9600); 

vw_set_ptt_inverted(true); 

vw_setup(2000); 

vw_set_rx_pin(3); 

vw_rx_start(); 

pinMode(5, OUTPUT); 

digitalWrite(5, LOW); 

} 

void loop() { 

uint8_t buf[VW_MAX_MESSAGE_LEN]; 

uint8_t buflen = VW_MAX_MESSAGE_LEN; 

if (vw_get_message(buf, &buflen)) // We check if we have received data 

Appendix 

- 001 - 

int i; 

// Message with proper check 

for (i = 0; i < buflen; i++) 

Serial.write(buf[i]); // The received data is stored in the buffer 

// and sent through the serial port to the computer 

digitalWrite(5, HIGH); 

Serial.println("Warning"); 

else {delay(1000); 

digitalWrite(5, LOW); 

 


