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Fig. 1 Structure figure of LED heat dissipation body (unit:mm)
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Tab.1 16 groups of mathematics model training input data (5X16)

ETA/POST

part of the LED heat dissipation

MIA 1 200D 32 43 sGspeed | A 1h 200 3p2)  4(p3)  5(speed)

FEA FEA
1 0.05 50 000 50 000 50 000 500 9 0. 10 50 000 150 000 200 000 1 000
2 0.05 100 000 100 000 100 000 1 000 10 0. 10 100 000 200 000 150 000 500
3 0.05 150000 150 000 150 000 2 000 11 0.10 150 000 50 000 100 000 5 000
4 0.05 200 000 200 000 200 000 5 000 12 0.10 200 000 100 000 50 000 2 000
5 0.07 50000 100000 150000 5 000 13 0.13 50000 200 000 100 000 2 000
6  0.07 100000 50000 200000 2 000 14 0.13 100000 150 000 50 000 5 000
7 0.07 150000 200000 50000 1000 15 0.13 150 000 100 000 20 0000 500
§  0.07 200000 150000 100000 500 16 0.13 200000 50000 150 000 1000

# 2 16 I gl BT i o ot (24X 16)

Tab. 2 16 groups of mathematics model training output data (24X 16)

i AR A 1(v 2(0) 3(0 4(0 5(1) 6(1) 7(1) 8(1)
1 2. 100 2.088 2.097 2.093 2.100 2. 040 2.099 2.046
2 2. 180 2. 150 2. 130 2. 100 2. 150 2. 080 2.079 2.100
3 2.150 2. 140 2. 200 2.160 2.114 2.170 2.078 2.035
4 2.190 2. 187 2.165 2.110 2.119 2.108 2.087 2.103
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g
Continue table

by REAR 1(t 2(t) 3( 4(0) 5(0) 6(t) 7(0) 8(1)
5 2.230 2.250 2.180 2.165 2.185 2.152 2.130 2.098
6 2.239 2.241 2.206 2.203 2.154 2.164 2.119 2.111
7 2.230 2.221 2.189 2.193 2.156 2,145 2.111 2.009
8 2.241 2.238 2.261 2.221 2.202 2.189 2.191 2.185
9 2.304 2.254 2.249 2.191 2.241 2.220 2.372 2.331
10 2.254 2.221 2.223 2.143 2.160 2.311 2.245 2.313
11 2.337 2.395 2.207 2.283 2.224 2.201 2.200 2.158
12 2.315 2.329 2.218 2.209 2.221 2.301 2. 201 2.189
13 2.815 2.646 2.612 2.578 2.515 2.432 2.321 2.180
14 2.912 2.715 2.628 2.610 2.547 2.482 2. 389 2.224
15 2.845 2.765 2.635 2.615 2. 487 2,345 2.333 2.132
16 2.836 2.735 2.618 2.540 2.318 2.415 2.256 2.152

by L REA 9(ma) 10(ma) 11(ma) 12(ma) 13(ma) 14(ma) 15(ma) 16(ma)
1 0.020 0.070 0. 080 0.011 0.010 0.008 0.013 0.012
2 0.030 0.065 0. 089 0.021 0.020 0.029 0.014 0.011
3 0.025 0. 055 0.073 0.091 0.036 0.021 0.030 0.016
4 0. 045 0.035 0. 044 0.035 0.025 0.031 0.013 0.021
5 0.039 0. 031 0.029 0. 031 0.019 0.021 0.018 0.015
6 0.048 0.047 0.038 0.036 0.017 0.022 0.019 0.012
7 0.042 0.045 0.036 0.035 0.025 0.021 0.016 0.011
8 0.044 0.048 0. 039 0. 040 0.039 0.025 0.020 0.193
9 0. 086 0.015 —0.052 —0.001 0.002 —0. 044 —0.074 0.024
10 0.073 0.004 —0.031 0.010 —0.013 —0.062 —0. 049 0.022
11 0.082 0.041 0.024 0. 006 —0.017 0.003 0. 004 0.001
12 0.078 0.051 0.032 0.015 —0.021 0.015 0.015 0.029
13 0. 280 0.210 0.168 0.171 0.174 0.162 0. 155 0.112
14 0. 310 0.270 0.178 0.181 0.175 0.163 0. 159 0.142
15 0.276 0. 245 0. 188 0.193 0.172 0. 159 0.145 0. 147
16 0.253 0.234 0.183 0.187 0.168 0. 151 0. 149 0.139

B REAS 17 (mi) 18 (mi) 19(mi) 20(mi) 21(mi) 22(mi) 23(mi) 24 (mi)
1 —0.036 —0.072 —0.032 —0.021 —0.014 —0.019 —0.017 —0.021
2 —0.017 —0.018 —0.019 —0.021 —0.026 —0.029 —0.032 —0.022
3 —0.048 —0.062 —0.039 —0.038 —0.032 —0.024 —0.036 —0.019
4 —0.054 —0.032 —0.025 —0.052 —0.034 —0. 045 —0.032 —0.021
5 —0.062 —0.054 —0.032 —0.041 —0.015 —0.011 —0.021 —0.022
6 —0.063 —0.059 —0.038 —0.035 —0.028 —0.019 —0.024 —0.002
7 —0.075 —0.035 —0. 045 —0.049 —0.036 —0.026 —0.019 —0.009
8 —0.065 —0. 045 —0.051 —0. 047 —0.043 —0.035 —0.029 —0.013
9 —0.229 —0.136 —0. 066 —0.091 —0.117 —0.062 —0.098 —0.176
10 —0.194 —0.110 —0.076 —0. 080 —0. 065 —0. 084 —0. 067 —0.167
11 —0.238 —0. 283 —0. 206 —0. 106 —0.056 —0.056 —0.075 —0.102
12 —0.189 —0.135 —0.153 —0.098 —0.078 —0.088 —0.062 —0.088
13 —0. 287 —0. 256 —0. 215 —0.117 —0.116 —0.111 —0.108 —0.101
14 —0.310 —0.275 —0.222 —0.184 —0.157 —0.128 —0.132 —0.110
15 —0.299 —0. 284 —0.255 —0.208 —0.198 —0.165 —0. 145 —0.132
16 —0.293 —0.279 —0.243 —0. 235 —0. 186 —0.159 —0.138 —0.125

2.2.2 MATLAB K2 230085 KFHFERBWET T ERN
A(1:16,[1:5]) =xlIsread('shuju2. xls',['B28:F43']);
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A(1:16,[6:29]) =xlsread('shuju2. xls',['B2:Y17']);

ax=A(1:16,[1:5]);ay=A(1:16,[6:29]);

format long e; ax=ax';ay=ay’;

[mx,setl ]J=mapminmax(ax); [my,set2]=mapminmax(ay) ;

Xn_traln=mx; yn_train=my;

NodeNum=23; TypeNum=24;

pl=xn_train; t1=yn_train; Epochs=300000;

Yo BP i 48 o 4%

net=newff(minmax(pl),[NodeNum TypeNum],{ tansig’ 'purelin’}, traingdx’) ;

Yo BP ¥ 45 1)1 2k

net. trainParam. epochs=Epochs; % 4 Il 25 i 8] 1% &

net. trainParam. goal=1e—100; % X 4% Il 245 FF 1% &

net. trainParam. min_grad=1e—100; net. trainParam. show=200;

net. trainParam. time=1nf; net. trainParam. mu=1e—10;

net=train(net,pl,t1); % JF &I 4 W 4%

net. iw {1, 1} %0 R i AR B & 2 AUE BN E R w.,

net. lw{2, 1} 20 B 2 B 2 AUE , BRRE 2 R w,

net. b{1} 0 F7m it A2 & 2 RE RIS 2 R0,

net. b{2} 6 75 B 5 J2 B 2 B IR EL BPFE R AL 0,
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5,433 LED SRR s BB RoE I MR R 22 e B8 R AU 5 1 . S A2 2 5203 2 i ALE 2 — 1
23X5 B (R AE L B 2 B0 R 2 I AUE A — > 24 X238 B AR . S A2 BB S R I IR 2 — > 23 X1
B 0 6 B . B )23 30 A o )23 A IR B — 1> 24 X1 B AR L I

3 SLIGIOUE

B IR LB R AN T 22555 0.1.60,100,80 kN, &,
500 mm * s ' FEN N LAY T2 280k 0.1,60,100, 80 kN, 500
mm + s~ JU SR O O 3 PR, SRR i F S LED BRI
LED Bk R SE 80 15 22 B2 46080 951 00 e J5 43 7 (B %f 1L, g 4 Tie 3 Forming part of the LED
B P A e B TR A T 4 T« 52 00 R A A 8 5 S heat dissipation body

B BB B 44 (e R R 22 R EWT T 30 24
T A0 TR LA 48 3 U 1 4 ST A 2]
. ORI IR T
4 g g 220 My
| RS

SE 525 I 1 f6 4R 50 AR S LED SOk RS R 4R ik o,
FEROF M. PAWT T FE A R w0 by b, REEIZHER 20f O g
TR A T MATLAB Mz M T HADRMMSER o . . . . o
B win s Wig s by 5 b, M FEARJFLFE. S

FExb A LED SR 7 it H b R i i DY 38 T 56 -
i3 RO LED HO R P98 TR /Y 05 51T 25 2 80k i A %L

4 BRI 5 S Y BE JEL Sy A ELXT L

Fig. 4 Wall thickness comparison
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Establishment of the Mathematical Model of Stamping Size and
Shape Error for LED Heat Dissipation Body

ZHENG Tian-qing, GU Li-zhi

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract; Based on error back propagation algorithm, the mathematical model of stamping size and shape error for light
emitting diodes (LED) heat dissipation body was established. Explain the specific process to solve the error mathematics
model using MATLAB neural network toolbox. Based on a product of LED heat dissipation body, used the related simu-
lation data and the designed MATLAB program to solve the mathematical model of stamping size and shape error for LED
heat dissipation body. Verification results showed that the overall value was matched and the local deviation was little for
the comparison between the experimental value of the wall thickness distribution and the mathematics model predicted val-
ue of that in this paper, the established mathematical model of stamping dimension-error and shape-error for LED heat
dissipation body has fine practicality.

Keywords: error back propagation; light emitting diodes; heat dissipation body; error mathematical model; wall thick-

ness
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