E3IIHE F6M
1999 &£ 6 H

Lk 3 A

ACTA METALLURGICA SINICA

Vol.35 No.6
June 1999

BRI MR B (R 5 MR 3 #R
S ERB I -

ETLA RBRETF TR A R
(FRAeEKEHHEBESTHEER, KR 110006)

RELE

B B AxmAmstBRAME, LR ICRET O SBEEREET TRSPBEMMT. FREN, hAH 30 MBS
KERENREENSBETEHNTS ODF £455%% ODF MM RHES—3; RBESHANSFERBAENAESERS
LM ER SR

XA PR, ERUN, FTE

b EZEs#S TG33 XHHRIRE A XERS 0412-1961(1999)06-0627-04

LOW RESOLUTION TEXTURE ANALYSIS AND
PREDICTION OF ELASTIC MODULI OF A
DEEP-DRAWING PHOSPHORUS STEEL

WANG Yandong, TONG Weiping, HE Changshu, ZUO Liang, LIANG Zhide
Department of Materials Science and Engineering, Northeastern University, Shenyang 110006

Correspondent: TONG Weiping, associate professor, Tel: (024)23893000—7605
Manuscript received 1998-08-11, in revised form 1998-11-16

ABSTRACT By the application of the modified maximum entropy method (MMEM), the low resolution
texture analysis has been successfully performed on a deep—drawing phosphrous steel. The partial ODF's
of both cold—rolled and annealed steel sheets are determined directly from the pole densities of about 30
points, whose positions are properly selected according to the characteristics of the main texture compo-
nents. The obtained fourth—order texture coefficients are in good agreement with those determined from
three pole figures, and the Young’s moduli predicted from the texture coefficients of the partial ODFs are
almost the same as the experimental ones.
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Fig.1 Constant  sections of complete ODFs of cold—rolled (a) and annealed (b) phosphorous steel sheets deter-
mined by the MMEM from three complete pole figures

(¢: 0°, 5°, 10° -~ 90°; levels: (a) 1,2,3,4,5,6,7,8; (b) 2,4,6,8,10,12,14,16.)
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Table 1 The data points and normalized pole densities of a phosphorus steel chosen as input for partial ODF analysis

{110} {200} {112}
No. x, deg 7, deg gcold—rolled Gannealed X) 468 7, deg geold—rolled annealed X; d€8 7, deg geold—rolled Jannealed
1 0 0 0.08 0.44 0 0 2.71 0.27 0 0 1.81 1.20
2 20 0 1.38 1.40 35 60 0.68 1.23 25 30 0.67 1.66
3 20 30 0.72 0.60 35 90 1.96 0.46 25 30 0.85 0.85
4 30 0 4.01 3.77 55 0 1.82 3.70 25 60 1.28 1.03
5 30 30 245 2.74 55 30 2.07 1.85 25 90 0.95 1.75
6 30 60 0.99 1.39 55 60 1.76 3.40 35 0 0.77 0.84
7 30 90 0.64 0.45 55 90 1.05 1.88 35 30 0.73 0.51
8 40 0 2.46 1.61 65 o] 0.65 3.00 35 60 1.01 - 0.56
9 40 30 2.00 1.93 65 45 2.96 0.84 35 90 0.55 0.72
10 40 60 1.20 1.87 65 70 0.64 1.36 60 0 2.40 1.39
11 40 90 1.28 0.77 65 90 0.43 0.97 60 30 1.29 1.90
12 60 60 1.00 1.01
13 60 90 1.15 1.08
14 70 60 0.88 0.88
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Fig.2 Constant @ sections of partial ODF's of cold—rolled (a) and annealed (b) phosphorous steel sheets determined
by the MMEM from about 30 selected data points

(¢: 0°,5°,10° - -

- 90°; levels: (a) 2,4,6,8,10,12; (b) 2,4,6,8,10,12,14)
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Table 2 The fourth—order texture coefficients of cold—rolled and annealed phosphorous steel sheets

Annealed phosphorous steel sheet

Cold—rolled phosphorous steel sheet

Waoo Wazo Wago Waoo Waz2o Waao
Complete ODF —0.9782863 —-0.1761177 0.06594537 —0.2641954 —0.2066056 —0.3573506
Partial ODF —0.97857485 -0.1909272 0.07919112 —0.2587335 —0.2082480 —0.2767114
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Fig.4 The measured and calculated Young’s moduli E (by Voigt, Reuss and Hill approximations) of cold—rolled

(a) and annealed (b) phosphorus steel sheets
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