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Abstract

Straightness and roundness are one of the important indicators of steel pipe precision. The
straightness and roundness error of steel pipe will directly reflect on the product and affect the
product precision. Therefore, straightness error analysis and algorithm research are very impor-
tant. The visual analysis of the collected discrete data using MATLAB not only ensures the cor-
rectness of the calculation, but also provides a very intuitive observation graph of the steel pipe
morphology.
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HN: A=R., —R.,

T /2 MATLAB ZRfefis, &4 R 2 Fior.

clc, clear

A=[384 310; 386 306; 389 300; 392 294; 396 287; 400 281; 404 277; 409 272; 413 269; 417 267; 420 265;
424 263; 430 260; 434 257; 439 256];
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x=A(:,1);

y=A(.2);

n=length(x);

XX=X.*X;

YY=y.*y;

Xy=x.*y; A=[sum(x) sum(y) n; sum(xy) sum(yy) sum(y);sum(xx) sum(xy) sum(x)];
B=[-sum(xx+yy); -sum(xx.*y+yy.*y); -sum(xx.*x+xy.*y)]; a=A\B;
xc=-.5%a(1);

yc=-.5%a(2);

R=sqrt((a(1)"2+a(2)"2)/4-a(3));

X=xc-R:1:xc+R;

Y 1=sqrt(R"2-(X-xc)."2)+yc;

Y 2=-sqrt(R"2-(X-xc).2)+yc;

Y1=real(Y1);

Y2=real(Y2);

plot(x,y)

hold on

plot(X,Y1, &apos;r&apos;)

hold on

plot(X,Y2, &apos;r&apos;)

hold on

plot(xc, yc, &apos;g*&apos;)

disp([&apos; [ -L» N (&apos;,num2str(xc),&apos;,&apos;,num2str(yc),
&apos;), F12 N, &apos;num2str(R),&apos; &apos;])

Figure 1. Roundness error
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Figure 2. MATLAB roundness fitting chart
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Table 1. Straightness error fitting data
%= 1. HEERENEGHIE

X y X y

0 30.01 150 29.94
30 30.05 180 29.98
60 30.02 210 30.09
90 29.98 250 30.06
120 30.04 300 30.02
100 * yuwx

AR 1| |

Figure 3. Schematic diagram of straightness error
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HOR A, RIS 2 TN R0 B (LR HES) . ZTE x ARE y FTELRIAI %y = polyval(a, x)
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BrITaaA G, SRR AR 22 1T, B Rl Z AL 75 BRI SR PE R 75 7 B3R B Bt A7
2, X n MR R LA 2R IS RS n - 1,

AW AH 2 5%

ik 1. ZUAME

R ZIAME, KA polyfit AL, fEar 2 & NN BACE x M2 y.

A=k Z W& 1, FN p = polyfit(x, y, 2), W R ARSI 5 i i) 2 T, S8 5 B RIeT .

WA RIS p, 2N, SR T 2SR S, LTS, a2 aEUn: y =
0.9962x% + 0.0053x — 0.2833.
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Table 2. Steel pipe straightness measurement data
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x/cm y/mm x/cm y/mm
0 30.01 150 29.94
30 30.05 180 29.98
60 30.02 210 30.09
90 29.98 250 30.06
120 30.04 300 30.02
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Figure 4. Results of straightness error experiment
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