GRS

HEAE > 5 R4 12

BIAFVINIYIZT Y v S HAROBUIR 19

Bl summary

LE27 3 NN B S | M )

HAEE™

=7 2 TEiOERIX

Current Status of Digital Engineering Technology in Special Steel

Manufacturing Process

Sachihiro Isogawa

Synopsis

In this review, the digital engineering technology in the special steel manufacturing process and its application is described.
1) Simulation technology concerning flow of molten metal from ladle through tundish to continuous casting
2) Multi-pass rolling system for steel bar and prediction of grain size change in SUS430
3) Prediction of freckle defect in INCONEL718 VAR Ingot and controlling of grain size through cogging of Ingot

4) Grain size control of INCONEL718 during incremental forging

5) Prediction of grain size and strength in micro alloyed steel through controlled forging

6) Simulation technology in quenching process of tool steel
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Fig.1. Manufacturing process for gears.
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Fig.3. Mold flow simulation in Continuos Casting.
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(b) Simulation of rolling temperature and grain size during multi-pass rolling.

Fig.4. Prediction of grain size in caliber-rolling 3-D Fast-Rolling System.
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Fig.5. Production process for high alloys and tool steels.
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Fig.6. Comparison of calculated modified Rayleigh number and freckle defects by experiment.
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Fig.7. Design of cog and radial forging process.
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Fig.8. Transition of grain size in radial forging.
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Fig.9. Ultra refining process (Advanced ¢ process).
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Fig.10. Comparison of grain size distribution after two incremental forging processes.
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Fig.11. Evaluation system to support DAINUS system.
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28 EAEN H80% 15 2009 4E

LT, EEICED L TIHRRIEE 2 ~3REY), 2

4. 2 & - BESREEmADEA RIS T LT, N—F L Ial—S gy
BEMTICBTA2HBMEY I 2L —Y 3 X OiFHIE, W& DRI O ERROBEIL, BELE TOLKEEH
DAINUS (DAIdo NUmerical Simulation System) % Ji\»C | EIRERZHIMTRETH 5. BUERTEA R0 S5 1%, #io

Fig.13 IZ/R9 £ 9 12,

REWICEENTLS 5T TO W I PURE S R, REHEETE 20T, ahialiE

ML7Fa v A% 8EY I 2 b—3 3 2% 0 Huj o ket DWERFFOTFEE L THHONA.

L, &7z TAEREN L LTwah. CAE Hidif & Bk S IR 0 2 B TAF (BB & LT, Fig.14 12
prrernenereeereee Viptual Production oI e
Input data Process design Criteria : Mass production
(Judgment)

—————————————————————————————

@ Initial condition

@ Material D/B
@ Prediction D/B

i l l e ,ﬁ i 4 Damage
2 - ! g = :
Boundary condntﬂ“-bl A el | ) e
N ‘g é i
i L] L " i

@ Metal flow (shape)

e e e e e e e s s s L s R e e R R T T

@ Mechanical properti sO K
@ Die life
A Modification | NG : = NG
L IIIIIIII:IIIIIIIII-
Unnecessary

@ “Try and Error” experiments in manufacturing line are needless.

@ Optimum process design to get aimed property and cost of component is possible.

Fig.13. Practical use of DAINUS to manufacturing process.
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Fig.14. Forging operation design and estimation of microstructure.
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Fig.16. Simulation of die cast tool contour during quenching.
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