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Construction and Evaluation of Database for Grained Materials with Bending

Takashi SAKAI

Abstract: The database constructed in this study enables us to input quantitative data related to

crystallographic orientation to elucidate the properties of change of crystallographic orientation during

bending of fine-grained materials. The obtained results are summarized as follows: (1) A crystal

orientation tabulation program was produced. The crystallographic orientation distribution on the ND

plane was computed quantitatively using Euler angle data acquired from SEM-EBSD analysis. so that

quantitative data can be input into a database. (2) A devised algorithm was created. which can input

combined data sets of the texture accumulation ratio and IPF figure of crystallographic orientation to three
specific orientations of [001]. [101]. and [111]. and the quantitative data of springback. (3) To date. 75
data of about 22.3 MB, including 37 data of pure copper, 25 data of pure aluminum, and 13 data of various

steels, have been stored in the database. (4) The database proposed in this paper is useful for estimation of

springback based on the stochastic analysis with Weibull distribution.
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Fig. 1 Typical example of SEM-EBSD analysis, change
of crystal lographic orientation with bending
(pure Cusingle crystal [111], 88° bending).

ICHECu LRSS, (B A7[111]) Z[110] 5 IZHRIEDS 50%
12702 F CHlltRICBRIEIE L 726k 2, |IRAK P Tl
VPN U7z dt 4 iE (IPF GYifiARR) ) A9,
[Xl(a)DO I T (EBSD-3) O (822 CIIsREHE D
A CCopper textureNEE TE, ik 7o /7 LkS
B35 Z & TAYy=97T0%DEMERH CT& R, ZOH
Btad 7 Y —~0 FORIET 8 ETHIFH L&, thifish
O EATHIRMIZEEE (EBSD-1) THE[112]4> 5[203]~
DOFEFEEENE Z o7=, £72, EMZEER (EBSD-2)
TIE101 [ ~OHEFREH R STz, o EHIBE 3 2 s
BE2ED, A—r—AZAOfFINT T, HEAIRLE:
B & gl PN B O i TRES AL bR Z Y, 16
DEELDHLODENLIT L bIHERE TR LOWEH
O T L IZED BN D RMELE AT 2 2 L
Bl ohiciotz,

3. BNAEET—AER—ADBEFIE

LFEOSEM-EBSDFEHTIC L W B o hizA A 77—/ oK
7 —2%, BELfERENER T /7 020 T
NDfE OFES LA & ERMICEH LIz, 207 nsF
ADr—WA B —T A A%Fig. 2 I, ZOHKE
LT, HEMACOHORTLIPFERRT D L L BIL,

— 28—

Fig. 2 User interface of proposed analytical
software (calculation of distribution of
crystallographic orientation, and large and

smal |l angle boundaries).
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Fig. 3 Division image of IPF obtained from SEM-EBSD
analysis, and definition of texture for
typical direction of [111], [001] and [101].
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(a) Weibull distribution for 7 numerical data about pure Cu

single- and poly-crystal.
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(b) Weibull distribution for 14 numerical data about all
materials.
Fig. 4 3-parameters Weibull distribution for
springback degree data and crystal lographic
orientation about [111], [001] and [101].

Table 1 Numerical list of Weibull parameters
obtained from STANAD program

* SB: Spring-back degree

T Shape Scale Location
""“-~-.,_H_ parameter, a | parameter, b | parameter. ¢
[001] 1.93 24.4 0.50
[101] 1.53 29.6 7.80

Cu data -
[111] 2.30 41,7 6.62
SB* 427 1.26 0.00
[001] 138 24.5 0.00
[101] 1.47 323 5.92

Alldata -
[111] 1.95 49,9 0.00
SB* 1.08 0.81 0.22
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