Computer code

clc

close all

clear all

jpgname = 'figures name.tif';
readpath = 'E:\computer treatment\date\';
savepath = 'E:\computer treatment\MRBC\';
im = imread(strcat(readpath,jpgname));

im1 = im2bw(im);

[A,B] = size(im1);

ed = A-22;

im2 = im1(1:ed,:);

im3 = ~im2;

[M,N] = size(im3);

im4 = im3;

for m=3:M-2

    for n=3:N-2

        if im3(m,n)==0

            for i = 0:2

                if (im3(m-i,n)==1&&im3(m+i,n)==1)||(im3(m,n-i)==1&&im3(m,n+i)==1)...

                        ||(im3(m-i,n-i)==1&&im3(m+i,n+i)==1&&im3(m+i,n-i)~=1&&im3(m-i,n+i)~=1)...

                        ||(im3(m-i,n-i)~=1&&im3(m+i,n+i)~=1&&im3(m+i,n-i)==1&&im3(m-i,n+i)==1)

                    im4(m,n) =1;

                    break;

                end

            end

        end

    end

end

im5 = ~im4;

gesize = [2 5 10 50 100 128 256];

for sz = gesize

    wI = double(im5)*255;

    wch = sz; wcw = sz;

    wnumr = M/sz;

    wnumc = N/sz;

    wt1 = (0:wnumr)*wch+1 ;

    wt3 = (0:wnumc)*wcw +1;

    for i = 1 : length(wt1)

        for j = 1 : length(wt3)

           wI(wt1(i),:,:)=100;

           wI(:,wt3(j),:)=100;

        end

    end

    figure

    imshow(uint8(wI));

    title(['treatmented figures' , 'boxes size: ' , num2str(sz)]);

end

% figure

% imshow(uint8(wI));

% title('treatmented figures');

imLabel = bwlabel(im4);

stats = regionprops(imLabel,'Area'); 

area = cat(1,stats.Area);                 

index = find(area == max(area)); 

CD = max(area)/2*0.5

img = ismember(imLabel,index);   

figure

imshow(~img);

title('MRBC');

bcjpg = ~img;

imwrite(bcjpg,strcat(savepath,jpgname,'MRBC.tif'),'tif');

gearr = [];

gesize = [140 160 180 200 220 240 280];

for sz = gesize

    I = double(~img)*255;

    ch = sz; cw = sz;

    numr = M/sz;

    numc = N/sz;

    t1 = (0:numr)*ch+1 ;

    t3 = (0:numc)*cw +1;

    genum = 0;

    for i = 1 : length(t1)

        for j = 1 : length(t3)

           I(t1(i),:,:)=100;

           I(:,t3(j),:)=100;

        end

    end

    for i = 1 : ceil(numr)

        for j = 1 : ceil(numc)

           if i==ceil(numr)

                   eni = M;

           else eni = sz*i;

           end

           for k =1+sz*(i-1):eni

               flag = 0;

               if j==ceil(numc)

                   enj = N;

               else enj = sz*j;

               end

               for l=1+sz*(j-1):enj

                   if I(k,l) ==0

                       genum = genum+1;

                       flag =1;

                       break;

                   end

               end

               if flag == 1

                   break;

               end

           end

        end

    end

    gearr =[gearr;genum];

    figure

    I = uint8(I);

    imshow(I);

    title(['boxes size:' num2str(sz) ' number of MRBC occupy boxes:' num2str(genum) ]);

    if sz == 60

        imwrite(I,strcat(savepath,jpgname,'size',num2str(sz),'MRBC.tif'),'tif');

    end

end

array =[gesize',gearr];
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FIG. S1. Fraction of low-Σ boundaries and coefficient of variation of grain size distribution as a function of the average grain size.
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FIG. S2. Schematic illustrations of the bulk propensity to intergranular corrosion in the BFe10-1-1 specimens. (a) High fractal dimension specimens; (b) Middle fractal dimension specimens; (c) Low fractal dimension specimens.
