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Generation Mechanism of Deep Flaws on Forging Surface
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Kobe steel has been manufacturing shafts for vessels. Infrequently, deep surface defects were detected
on these products after forging and heat treatment. This paper describes the mechanism of surface
flaws on forgings and the evaluation method suitable for the actual hot forging. Evaluation of the
mechanism of surface flaws on forgings, using a hot compressive test, brought out the fact that the hot
compressive test has a strong correlation with the reduction of the area of the hot tensile test, and this
method is more suitable for evaluating the ductility on an actual hot forging than is the conventional
method. It is assumed that the generation of deep surface defects can be prevented by identifying the
limiting the temperature of propagation and finishing forging before that temperature is reached.
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Fig. 1 Manufacturing process of steel forging
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Fig. 4 Picture of longitudinal section of deep defect
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Fig. 8 Forging operation time of long shafts
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Fig. 9 Cross-sectional microstructure of deep defects
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Fig.10 Expectation of outbreak mechanism of deep defects
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Fig.11 Analysis model and condition
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Table 1 Chemical compositions and frequency of flaw generation
of test specimen (wt%)

Frequency of

Steel C Si (Mn | Cr | Mc fl :
aw generation

65CrMo20 | 0.65 | 0.55 | 0.75 | 5.00 | 0.50 high
SF700 |[0.45|0.25|1.10 | 0.25 | 0.10 medium
SF600 |[0.38|0.25|1.15|0.25 | 0.50 low

Argon atmosphere

65CIMo2:1,160°C Cooling rate : 0.167°C/s

SF600:1,230°C
SF700:1,230°C

Testing temperature : T2(°C)
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Fig.13 Process of hot tensile test
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Fig.12 Results of stress analysis for forging simulation
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Table 2 Propagation length for SF700

(mm)

Notch depth (mm) | 600°C 650C | 700°C
2 0.2 0.0 0.2
5 6.0 0.0 3.5
10 3.0 0.0 2.0
15 0.0 0.0 0.0

t 10 : ;

£ A 65CrMo20

£ 8 ¢ SF700 M

o AlS SF600

5 6- ¢

5 4

I

E 2

¢, T ,Hé [

[a

500 600 700 800 900 1000
Testing temperature(°C)
17 2 i el Bt R

Fig.17 Results of hot compression test
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