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Abstract

propagation neural network control of scheme was proposed. By using gradient descent algorithms,a network of arith-

In order to shorten the fussy experimental process in heat treatment of 7003 aluminum alloy, back-

melic was induced. Between heat treatment technics and the hardness BP neural network was set up. The resulis indi-
cate that predicted and test results were identical and thus the weakness of nonlinear and time-variation relationship
beween heat treatment and hardness caused by using single-factor-experiment method was overcome. The proposed

method provides a new thinking to develop heat treatment optimization of metals effectively,quickly and economically.

Key words Back-propagation neural networks, Gradient descent algorithms,7003 aluminum alloy, Heat treatment
0 5IE JE (ERFIR] BRI B2 ARFIRD . E AR Bt ] SR AL

7003 FEER T Al-Zn - Mg Rea LT SERADR B 7003 405 G AL BT S RO

PGB T 20070 P BUS T R B R . (%A R
AT AR ) A b IR B R 2 v
PGS Pt 2, B B AR K, TR B K M YR 5%
T AT iRt Jy o R TR —Flon] LRI #E,
Pl SRR IR BTN B i ik, — B R
AR TAER B IR,

SN 7003 G4 A BE Y i E R H R ENA IR

HE H 27,2008 12 - 11
HEETH  FR 5 AR RSB H (50771093)

] AR LR e R . TR 22 %% (BP) A T #H 42M
SHARE T B ] B BER YIS, ATTK
O 2% 14 S B8 500 R 1 5 s e Bl £ 8 ) DA i 8 57, ]
PIECERETY
AR SCHE R PR BE [k 5 th M 2% 53k, X 7003
B AR BT S R B 2 I e AT A B
HA R,

VEZ RN AR, 1983 AE AR, i LifFssA, EEME Tox BES S T 253, E - mail; renlinbod11@ 163. com

— 6 —

EMBITY 2009 4F 454



1 £ TERIE2,
7003 5 MbS HSEE ALCOA 22 RN AR 7=, J8

25 mm, {1, 1 7003 5E5ELERS
BALPIRFER 4 15 mm x 10 mm x 10 mm, % Tab.1 Chemical composition of 7003 aluminum alloy
FZ e 460 470 480°C {3 30.60.70 min 47 (R

B AP, S TR K . IR PR A A A3 KT Zn Mg Cu  Zr T Ma G Fe Si Al
Epiﬁﬁ?,ﬁg*ﬁﬁg%ﬁiﬂﬁiloco Eﬂ‘%{{ﬂgj’i] 110\ 6.19 0.61 0.20 0.10 0.20 0.30 0.20 0.35 0.30 &&
120.130°C , AN [R] s Rl BB R4, 78 _ A Rl ge )
A7 HR — 150DT i B2 1 4 7 A6 0 458 B2, 5840 %X

F2 AIWHEMETNSFEIES

Tab.1 Predicted and test points of artificial neural network

L BT HRB T

HE 6,/C t;/h 6,/°C t/h SLhRfE THE AHXE %
1 460 0.5 110 20 41.2 40.9 0.71
2 460 1 120 48 55.7 55.6 0.18
3 460 1 130 75 61.2 61.0 0.32
4 460 1. 167 110 100 60.3 60.5 -0.33
5 460 1. 167 120 30 45.2 45.3 -0.22
6 460 1. 167 130 50 51.3 51.3 0
7 470 0.5 120 100 62.5 62.4 0.16
8 470 0.5 130 125 54.3 53.9 0.73
9 470 1 110 20 38.7 37.8 2.3
10 470 1 120 48 55.7 55.9 -1.4
11 470 1 130 75 49.5 48.7 1.6
12 470 1. 167 110 100 59.8 60.2 -0.67
13 470 1. 167 120 30 41.7 42.1 -0.95
14 470 1. 167 130 75 56.8 57.0 -0.35
15 480 0.5 110 45 53.9 54.2 -0.55
16 480 1 120 40 50.8 50.6 0.39
17 480 1 120 20 53.2 52.9 0.56
18 480 1. 167 130 30 55.6 56.3 -1.23

199 460 1 120 55 57.5 57.9 -0.69

20V 470 1 110 50 56.8 56.9 -1.7

21V 470 1. 617 110 55 58.3 58.3 0

221 470 1. 617 120 50 62.5 61.9 0.96

231 480 1 120 45 60.1 59.8 0.49

241 480 1 130 40 53.9 54.0 -0.18
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Fig.1 Structure of BP neural network
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Fig.2 Statistical of relative error of BP neural predictions
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Fig.3 Relation among solid solution temperature,solid solution time,

HRB

ageing temperature and ageing time by using gradient descent

algorithms of network of arithmetic
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