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Recent Progress in Analytical Models for the Simultaneous Optimization of Deformed Geometry and Microstructure

Jun YANAGIMOTO and Jinshan Liu

Synopsis : Geometry of formed product and mechanical properties are the most important functions which are required in the products in metal forming

processes. Numerical analysis for the evolution of microstructure 1n cold forming and hot forming is the key tool usable for the simultaneous
optimization of geometry and mechanical properties of formed product. It is helpful not only to reduce time and cost for optimization but

also to renovate design sequence of steel product.

Novel design of steel product will be the combined design of forming condition and alloy composition, which 1s operated fully on digital
computers. Here, components are 1) macro-process simulation, 2) micro-process simulation, 3) mechanical properties simulation as a func-

tion of microstructure and 4) material genom, and 5) nano-process simulation should located behind material genom and mechanical proper-

ties simulation as a function of microstructure. Analytical methods for the analyses of muicrostructure evolution for the forming of steels are

reviewed 1n this paper. Their present standpoint and recent achievement will be explained, and its expected advance in future will be dis-

cussed.
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Fig. 1. Layout of continuous hot strip mull.
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Fig. 2. Schematic illustration of waviness of sheet after
rolling.
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Fig. 4. Rolling pressure and deformed geometry in typical bar rolling.

TOHERDO KRG - BROFERE 25D T, 2OHHITE
BEFETHD, WD 2 3FELEMTEFIZONTHE /N
IBHMEIELDOHE» S, —EDHRNFEEIS, Wiz,
ERREMEERRICBITT 5 281283, FELETRO
HETEHASBEL 55,

2.4 HEZHMOEE

HIE# XL L3 2HMOEL T, HMAWERZIR
EROEMEZENET S, WA IR BOREAEL <,
ME/ NERHLE A RIS @ IEL L 2 2404 RV A4
SORWHLRETH 5, WH, EHEREEICL > OF
LR EA R - 2R &2 88T 5 -0 0 v — L{UBE

13

R EEZEFEREO N TS, L2 T, ME/NEH
MERIDADCHN TEETE AFELAAHFIL, &5
bN-dDIzk B,

RS EABIEICRE T 5 200w — LILUERS| 4 R
T DICIE3RICFEMIZ K BB B A TH 5,
Fig. 512, ANEAT ¥ 7L EMED FEM BTSSR 4 73 19,
D ELE T & 4 2 & [k, 1990 £RHI5E L O IEHIELED 3
JOCEFRNT A 0 — LR A h T2 Tk, R
SNEMREETTBH, SHME - N4 & BE
LTEBRBGABERTZDIE, Ik - MEO BRI R
WEFAE X242 50,

223 EEER



224

$% & 48 Tetsu-to-Hagané Vol 89 (2003) No 2

18t pass

Fig. 5. Example of the overall analysis of unequal angle section.
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Fig. 8. Cross-sectional distribution of ferrite grain size
after H-beam rolling.
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