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This code has three parts.

The first part computes the coordinates of car-
bon atoms in a graphene sheet with specified
dimensions on lines 18 & 19.

The second part generates .data file for LAMM-
PS

The third part generates .in file for LAMMPS

clear all
cl ose all
clc




Nuwan Dewapriya

Setting dimensions of the sheet

| engt h=50; % All lengths are in Angstone
wi dt h=50;
c_c_bl=1.396; %bc-c bond acording to the airebo potentia

unit_x=c_c_bl *2*(1+cos(pi/3));
unit_y=c_c_bl *2*cos(pi/6);

u_x=floor(w dth/unit_x);
u_y=floor(length/unit_y);

Positions of the first 4 atoms

x(1,1)=c_c_bl *cos(pi/3);
x(1,2)=x(1,1)+c_c_bl;
x(2,1)=0;
x(2,2)=c_c_bl*(1+2*cos(pi/3));

y(1,1)=0;
y(1,2)=0;
y(2,1)=c_c_bl *cos(pi/6);
y(2,2)=c_c_bl *cos(pi/6);

Repetition along the x direction

for i=1: u_x
x(1, (i*2)+1)=x(1, (i-1)*2+1)+c_c_bl *2*(1+cos(pi/3));
x(1, (i*2)+2) =x(1, (i-1)*2+2)+c_c_bl *2*(1+cos(pi/3));
x(2, (i*2)+1)=x(2, (i-1)*2+1)+c_c_bl *2*(1+cos(pi/3));
x(2, (i*2)+2) =x(2, (i-1)*2+2)+c_c_bl *2*(1+cos(pi/3));

y(1, (i*2)+1)=y(1, (i-1)*2+1);

y(1, (i*2)+2)=y(1, (i-1)*2+2);

y(2,(i*2)+1)=y(2, (i-1)*2+1);

y(2,(i*2)+2)=y(2, (i-1)*2+2);
end

Repetition along the y direction

for i=1:u_y
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x((i*2)+1, 1) =x( (i
x((i*2)+2, 1) =x((i

y((i*2)+1,:)=y((i
y((i*2)+2,:)=y((i

end

Num of _at ons si ze(x,

Num of _at ons

1008

-1)*2+1,:1);
-1)*2+42,:);

1) *si ze(x, 2)

-1)*2+1,:)+c_c_bl *cos(pi/6)*2
-1)*2+42,:)+c_c_bl *cos(pi/6)*2

Getting x and y coordinates in to 2 columns

x=r eshape(x, Num of _at ons, 1);
y=r eshape(y, Num of _at ons, 1);

coord=zer os(Num of _at ons, 3);

coord(:,1)=x;

coord(:, 2)=y;
I _x = max(Xx);
I_y = max(y);

Getting dimensions of the simulation box.

X_max=max(coord(:,1))+c_c_bl/?2;
Xx_m n=m n(coord(:,1))-c_c_bl/2;

y_max=max(coord(:,2))+c_c_bl *cos(pi/6)/2;
y_m n=m n(coord(:,2))-c_c_bl *cos(pi/6)/2;

b_x =[x_min, x_min, x_max, X_max,
y_mn]; % Boundaries of the simulation box

Lx
Ly

X_max-X_mn
y_max-y _mn

Lx =

50. 2560

Ly =

50. 7768

X_mn;

y_mn,

y_nmax,

y_nmax,

y_mn,
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Plotting the graphene sheet

pl ot (coord(:,1),coord(:,2),' 0" ,"' MarkerSize', 3,"' Marker FaceCol or',"' k' ,"' Marker EdgeCo
change this in an appropriate way for zig-zag and arm chair

axi s equa
hol d on
plot(b x(1,:),b x(2,:),"'--","Color',"red",'LineWdth', 1)
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PART 2
Preparing the data file for LAMMPS

fid=fopen(' grap.data',' w);

fprintf(fid, uniaxial tensile test of graphene\n');
fprintf(fid,"'\n");
fprintf(fid," %l atons \n',size(coord,1));
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fprintf(fid,"'\n");

fprintf(fid,'%l atomtypes \n',1);
fprintf(fid,"'\n");

fprintf(fid," #sinulation box \n');
fprintf(fid,"% 9% xlo xhi\n' ,x_mn, x_nmax);
fprintf(fid,"% 9% ylo yhi\n' ,y _mn, y_nax);
fprintf(fid,"% % zlo zhi\n',-10.0, 10.0);
fprintf(fid,"'\n");

fprintf(fid, Masses\n');

fprintf(fid,"'\n");

fprintf(fid,"%l % \n',1, 12.010000);
fprintf(fid,"'\n");

fprintf(fid, Atons\n');

fprintf(fid,"'\n");

Defining atoms

nunber =si ze(coord, 1) ;
for i=1:nunber

fprintf(fid,'"% 1 % % % \n',i,coord(i,1),coord(i,?2),rand/10);
end

fclose(fid);

Preparing the simulation file for LAMMPS

fid=fopen('grap.in ," " w);

fprintf(fid, #uniaxial tensile test of graphene\n');
fprintf(fid,"\n");

fprintf(fid, ##---------------

INFTEALI ZATION- - - - - e e e \n');
fprintf(fid,"\n");

fprintf(fid, " units metal\n');
fprintf(fid, dinmension 3\n");

fprintf(fid,' boundary ppfin);

fprintf(fid,"atomstyle atomc\n');
fprintf(fid, newton on\n');
fprintf(fid,"\n");
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fprintf(fid, '\n');

fprintf(fid, ##--------------- ATOM
DEFINITION - === - - - oo e e e e oo o \n');

fprintf(fid, '\n');

fprintf(fid, read data grap.data\n');

fprintf(fid, '\n');

fprintf(fid, '\n');

fprintf(fid, " ##--------------- FORCE

fprintf(fid, '\n');

fprintf(fid, pair_style airebo 3.0\n");
fprintf(fid, pair_coeff * * CHairebo CQn');
fprintf(fid, '\n');

fprintf(fid, '\n');

fprintf(fid, " ##---------------

SETTINGS------m o - \n');
fprintf(fid, '\n');

fprintf(fid, tinmestep 0.0005\n");

fprintf(fid, variable ts equal 0.0005\n");
fprintf(fid, '\n');

fprintf(fid, '\n');

fprintf(fid, ##---------------

fprintf(fid, '\n');

fprintf(fid, conmpute 1 all stress/atom NULL\n'); % for information
pl ease check http://Iamps. sandi a. gov/ doc/ conput e_stress_at om ht n

fprintf(fid,' conpute 2 all reduce sumc_1[1] c_1[2]\n");

fprintf(fid, '\n');

fprintf(fid, '\n');

fprintf(fid, variable Lx equal Ix\n'"); % See https://
| ammps. sandi a. gov/ doc/ vari abl e. ht m

fprintf(fid, variable Ly equal Iy\n');

fprintf(fid, variable Lz equal 1z\n");

fprintf(fid, variable Vol equal vol\n');

fprintf(fid, variable thickn equal 3.4\n"); %nterlayer spacing is
3.4 A

fprintf(fid, ' fix 1 all npt tenp 300 300 0.05 x 0 0 0.5y 00 0.5\n");
fprintf(fid, therno 2000\n');

fprintf(fid, " ##---------------

RELAXATI ONF = - - - - - oo oo o e o e e e e e e \n');
fprintf(fid, '\n');

fprintf(fid, run 50000\ n");

fprintf(fid, '\n');
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fprintf(fid, '\n');

fprintf(fid, ##---------------

DEFORMATI ONF - - = - = - - oo oo oo e e e e e \n');
fprintf(fid, unfix I\n);
fprintf(fid, reset _tinestep o\n');

fprintf(fid, ' fix 1 all npt tenp 300 300 0.05 x 0 0 0.5\n");

fprintf(fid, fix 2 all ave/time 1 100 100 c_2[1] c_2[2]\n"); %
http://1 ammps. sandi a. gov/ doc/ fi x_ave_at om ht n

fprintf(fid, fix 3 all ave/tine 1 100 100 v_Lx v_ Ly v_ Lz v_Vo

\n');

fprintf(fid, variable srate equal 1.0e9\n');
fprintf(fid, variable sratel equal "v_srate / 1.0el2"\n");

fprintf(fid, ' fix 4 all deform1l y erate ${sratel} units box remap x
\n');

fprintf(fid, run 100\n"); %to activate fixes
fprintf(fid, "##--------------- THERMO-
OUTPUTS- - - - - \n');

fprintf(fid, variable Cor Vol equal f_3[4]*v_thickn/
(f_3[3])\n"); %orrected volunme ignoring |arge box size

fprintf(fid, variable ConvoFac equal 1/1.0e4\n");

fprintf(fid, variable si gmaxx equal f_2[1]*v_ConvoFac/v_CorVol\n');
fprintf(fid, variable sigmayy equal f_2[2]*v_ConvoFac/v_CorVol\n');

fprintf(fid, variable Strai nPerTs equal v_sratel*v_ts\n'); Y%train
per time step
fprintf(fid, variable strain equal v_StrainPerTs*step\n'); %train

fprintf(fid, therno 100\n");

fprintf(fid, thernb_style customstep tenp v_strain v_signaxx
v_sigmayy pe ke Ix Iy vol \n");

fprintf(fid, '\n');

fprintf(fid, '\n');

fprintf(fid, ##---------------

DEFORMATI ONF = = = - == e e e e e e e e \n");
fprintf(fid,' dunmp 1 all atom 5000 tensile test.|ammpstr]j
\n');

fprintf(fid, run 500000\ n");
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fprintf(fid,'\n');
fprintf(fid,'\n');

fclose(fid);

Published with MATLAB® R2018b
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