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Development of a Turbine-vane Measurement System Using LVDT
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Fig. 1 Layout of turbine-vane measurement system
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Fig. 2 Vane section

Fig. 3 Compensation method of the probe radius

Table 1 Example of edge radius calculation algorithm

profile and dimensional allowance
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s=(a+b+d)/2;

s=(@+b+d)/2

/I The radius of two side circle
a = sqrt((top[0][0]-top[1][0])*(top[0][0]-top[1][0])+
(top[O][1]-top[1][1])*(top[O][1]-top[1][1]));
b = sqrt((top[0][0]-top[2][0])*(top[O][0]-top[2][0])+
(top[O][1]-top[2][1])*(top[O][1]-top[2][1]));
d = sqrt((top[2][0]-top[1][0])*(top[2][0]-top[1][0])+
(top[2][1]-top[1][1])*(top[2][1]-top[1][1]));

rl = (a*b*d) / (4 * sqrt(s*(s-a)*(s-b)*(s-d))) ;

r2 = (@*b*d) / (4 * sqrt(s*(s-a)*(s-b)*(s-d)))

a = sqrt((bot[0][0]-bot[1][0])*(bot[0][0]-bot[1][0])+
(bot[0][1]-bot[1][1])*(bot[0][1]-bot[1][1]));
b = sqrt((bot[0][0]-bot[2][0])* (bot[0][0]-bot[2][0])+
(bot[0][1]-bot[2][1])*(bot[0][1]-bot[2][1]));
d = sqrt((bot[2][0]-bot[L][0])* (bot[2][0]-bot[1][O])+
(bot[2][1]-bot[1][1])*(bot[2][1]-bot[1][1]));
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Fig. 5 Measuring procedure by LVDT sensor

Table 2 Comparison with the CMM data (Unit: mm)
SECT.A1-All B R1 c1 CcM N (REF)
EFH | 24976 0.11 1.254 | 1.748 | 16°36'33"
(T 22D | (-0.4) | (0.08°17) | (-0.12) | (-0.12) | (18'°]u)
CMM 2.3} | 0.01 0.01 0.02 0.01 8
MR 002 | oo0s | 0026 | 001 5
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Fig. 6 Screen display of measurement results
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