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Collinear joints are one of the most common types of joints in mechanical

systems and are widely used in a variety of applications. In this report, we will
discuss the process of modeling a collinear joint in MATLAB, a powerful tool
for numerical simulation and analysis. In MATLAB, we can use the
SimMechanics toolbox to model and simulate a collinear joint. The toolbox pro-
vides a graphical interface that makes it easy to build and modify mechanical
models. To model a collinear joint, we first create a new SimMechanics model
and then add the two bodies that are connected by the joint. Next, we add the
joint constraint between the two bodies, defining the axis of rotation and the
pivot point.

Koninuawuii cyrino6 € ogHuM 3 HalO1IbII BaXKJIMBUX CYTJIO0IB B HAIIIOMY T1JI,
SKUI BIMOBI/IA€ 3a MEPEHOC BAKKOTO BaHTAXy 3 HOT HAa CIIUHY Ta JIOTIOMAarae B
BeJICHHI pyXiB. 3 METOIO BUBYCHHS HOTO (DYHKIIIOHYBaHHS Ta BiAMOBIIHOCTI KO-
ro CTPYKTYpH HaBaHTAXEHHSM palliOHAJTbHO BUKOPUCTOBYBAaTH METO/IH
KOMIT'FOTEPHOTO MOJICITIOBAHHS.

B MATLAB wMoxHa BukopucToBYBaTH (yHKIII, Takl gk "fmincon" Ta
"ode45", nanda MoAeNntOBaHHA KIHEMAaTHYHMX @apaMeTpiB Ta BHPILIEHHS
nudepeHiaabHUX PIBHIHB, BIANOBIIHO.

[Ipu MonemtoBaHH1 cyrio0a, HEOOXiJHO BpaXxOBYBaTH MOTr0 CTPYKTYPHI Ta
MEXaHI4H1 BJIACTUBOCTI, TaKl SIK T€OMETpisi Cyrio0y, MaTepiaibHi BJIaCTUBOCTI
TiJla, CUJIM Ta MOMEHTH, SIKl Jif0Th Ha Hboro. Ilicis Toro, sk 11 JaHi OyAyTh
BU3HAuYeHI Ta BBejacHI B cucremy, MATLAB Moxe BHKOPHUCTOBYBATH IIi JIaHi
JUISL IPOBEACHHS CUMYJIAIIT Ta BIOMJICHHS PE3YyJbTaTiB, TAaKUX K AchopmMaltis
Ta HAIIPY>KEHHS B CYTJIO01 MpU PI3HUX YMOBaX HAaBAHTAKECHHS.

[Ilo6 3momemoBaTtn KodiHHMKA cyriio6 B MATLAB, moxe 3HamoOHTHCS
Bukopuctatu 00'ekt SerialLink B Robotics System Toolbox.

[Ilo6 3MomemioBaTH KOJIHHUM Cyrjao0, HEOOXiAHO BH3HAYUTU WOTO
KiHEMaTHU4HI MTapaMeTpH, Taki K JIOBXKUHA CyrJio0y, Maca cyriio0y Tta Horo mo-
MEHT 1Hepuli. MoxHa BuKopucToBYBaTH (yHKIHit0 SerialLink st cTBOpeHHs
00'eKTy, IKUI B1100pakae KOJIIHHUN Cyryi00, Ta BAKOPUCTOBYBATH METOJIU, TaKi
sk fkine Ta ikine, 100 BUKOHATH MEPETBOPEHHS KOOPJMHAT Ta BUpaxyBaTH IO-
JIO’KE€HHS CYTJI00Y.

B 3axmrouenHi, mojenoBaHHs KoJiiHHOTO cyriioba B MATLAB moxe no-
MIOMOI'TH Y BUBUCHHI Ta aHaIi31 (YHKI[IOHYBaHHS IILOTO BaXKJIUBOIO Cyrjioly, a
TaKOX MOXE OyTH KOPHCHHM JUIsi BUKOPUCTAHHS Y TeJIEMETUIHNX KOMIUIEKCaX,
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JUIsl BHUpPIIIEHHS NpoOJieM 310pOB’s CHOPTCMEHIB Ta JIOAEH y mnepioai
peabumiTanii ¢ ypaXeHHSMH KOJIHHOTO Cyrjio0a y KOMIUIEKCI 3 aHalli30M

M’S130BUX curHauiB [ 1-4].

[Ipukiaa MosieoOBaHHS KOJIIHEAPHOTO 3’ €IHaHHSI MOBOIO C++:

>> #include <iostream>

#include <math.h>

class CollinearJoint{

public:

CollinearJoint(double length, double
angle, double velocity, double accel-
eration) {

this->length = length;

this->angle = angle;

this->velocity = velocity;
this->acceleration = acceleration; }
void simulate(double timeStep) {
velocity = velocity + acceleration *
timeStep;

angle = angle + velocity * timeStep;
X = length * cos(angle);

y = length * sin(angle); }

void setAcceleration(double acceler-
ation) {

this->acceleration = acceleration; }
double getX(){

return X;

¥
double getY()

{

returny;
)
private:
double length;
double angle;
double velocity;
double acceleration;
double x;
doubley; };
int main(){
CollinearJoint joint(10.0, 0.0, 0.0,
9.8);
for (inti=0;i<10; i++){
joint.simulate(0.1);
std::cout << "X: " << joint.getX() <<
", y: " << joint.getY() << std::endl;
}

return O;

}
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