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Abstract: As the design basis of green remanufacturing engineering, remanufacturing evaluation is the prerequisite for
remanufacturing. In order to determine whether the mechanical equipment parts are suitable for remanufacturing, a
remanufacturing evaluation index system was established by analyzing the process of mechanical products remanufacturing.
The index system contained 12 indicators in technology, economy and environment. Based on the analytic hierarchy process, a
remanufacturing evaluation hierarchy structural model was established. In particular, a remanufacturing evaluation dot matrix
model was established combined with experts grading method. In the model, the results of experts grading were visualized, and
then each evaluation index was quantified. The weight and influence coefficient of the index were calculated, and the
remanufacturing evaluation composite index was obtained. Taking a long steam turbine blade as an example, the
remanufacturing evaluation composite index was calculated to be 0.83, indicating that the blade has good remanufacturability.
The result demonstrates that the method is accurate, comprehensive, and intuitionistic, which can provide important
information support and decision basis for the remanufacturing engineering.
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Table 2 Reference table of remanufacturing hierarchy
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Remanufacturing evaluation dot matrix of the last-stage blade of steam turbine
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Fig.6 Dot matrix of remanufacturing evaluation for the long blade of steam turbine
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Table 3 Quantitative calculation of evaluation index for the long blade of steam turbine

Standard level Index level

Quantization of index level Weight coefficient of index level

Damage failure index

Disassemble & wash index

Performance testing index
Technological index Repairing technology index
Assembling & painting index
Preliminary quantification of
technological index:

0.58 0.239
0.75 0.108
0.86 0.179
0.67 0.367
0.79 0.107

HTec=0.58%0.239+0.75%0.108+0.86x0.179+0.67%0.367+0.79x0.107=0.70

Material cost index

Energy cost index

Equipment cost index
Economic index Manage cost index

Sales promotion index

Preliminary quantification of
economic index:

0.74 0.165
0.93 0.201
0.68 0.329
0.89 0.134
0.81 0.171

HEco=0.74x0.165+0.93%0.201+0.68x0.329+0.89%0.134+0.81x0.171=0.79

Energy & material conservation index

Environmental index Pollution emission reduction index
Preliminary quantification of

environmental index:

0.81 0.445

0.81 0.555

HEn=0.81%0.445+0.81%0.555=0.81
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Table 4 Quantitative calculation of the remanufacturing evaluation composite index for the long blade of steam turbine

Influence coefficient Correction of standard level quantized value Weight coefficient
Technological index Active time coefficient = 1.1 e = IXptec = 1.1X0.70 = 0.77 w, =0.475
Economic index Production capacity coefficient p = 1 Mo = P X HEco = 1X0.80 = 0.80 wr =0.258
Environmental index Policy influence coefficient s = 1.2 My = $ X fEny = 1.2%0.81 =0.98 w3 =0267

Remanufacturing evaluation composite index:

HR=W1fl + wopty o+ waptp, = 0.77X0.475+0.80 X 0.258 +0.98 x 0.267 = 0.83
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