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Fig. 3 Multiple regression analysis of post-carburization
grain size number based on in-house evaluation test results
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Table 1 Parameters affecting G.G.

Orange hatching: selected parameters

Grain size number ave.

Grain size number ¢

Width of pearlite bands o

Width of pearlite bands ave.-o

Material and forging parameters

Spacing of pearlite bands o

Spacing of pearlite bands ave.-¢

Shear strain

Effective strain

Grain size number in carbon segregation ave.

Grain size number ave.

Grain size number

Aspect raito

Angle between pearlite and gerrite

Lx@

Post-cold forming and carburization |txmigration distance

parameters

Hardnessxmigration distance of carbon segregation

Spacing of carbon segregation ave.

Spacing of carbon segregation ¢

Spacing of carbon segregation ave.-o

Width of carbon segregation o

Width of carbon segregation ave.-¢

Carburizing temperature

Grain size number ave.

Grain size number ¢

Area fraction of grains with grain size number 5 or less

Grain size number around the largest grain ave.

Post-carburization parameters

Grain size number around the largest grain o

Distance from the largest grain to pearlite bands

Spacing of pearlite bands ave.

Width of pearlite bands ave.
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Material and forging
parameters

Shear strain

Effective strain

Width of pearlite bands o

Width of pearlite bands ave.-o

Grain size number ave.

k1= (Fig. 6).

Post-cold forming and
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Post-carburization
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Spacing of carbon segregation ave.

Grain size number ave.

Carburizing temperature

Fig. 5 The DAG in this study
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Table 2 Leave-one-out cross-validation method

Validation pattern

1 2 3 4 |---[107] 108

DataNo. 1| x [ O [ O | O Ol O
No.2f O| O | O| O Ol O
No.3l O| O[O | O Ol O
No.4f O] O | O| O OO

|

No.107f O | O | O
No. 108 O | O | O
O : Training data

@)
@)
@)

x : Validation data

Table 3 Prediction results of G.G.

Result

e N

Non-occurrence 67% (57/85)
Total 73% (79/108)
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Fig. 7 Modified decision criteria improved non-G.G.
precision to 88%
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