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Multi-objective Optimization for Mobile Hard Disk Crashworthiness
Based on ANN and GA
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Abstract: In view of inner structure and complying with quality equivalent principle a 2.5 inch mobile hard disk
was modeled based on ANSYS/LS-DYNA. The nondinear mapping relation between structural parameters of the
key components and drop impact response was built using FEM ( finite element method) and experimental design.
Drop impact processes of different head actuator arm thickness cantilever thickness and pivot bearing stiffness were
simulated in order to obtain training specimen for the ANN( artificial neutral network) . The BP ANN prediction
model was established. Multiple objective optimization algorithms for crashworthiness of mobile hard disk were ana—
lyzed based on ANN and GA( genetic algorithm) . The results indicate that the method is effective and may provide
theory gist of preferences in key part parameter design.
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/GPa /(kg * mm ™)
N Solid164 73.1 0.33 2.7x107¢
Shell163 73.1 0.33 2.7x107¢
PCB Solid164 11.1 0.28 1.9x10°°
Solid164 2.2 0.38 1.2x10°°
Solid164 88 0.29 8.1x107°
Solid164 200 0.28 7.6x107°°
Shell163 68 0.34 2.7x107°
Shell163 207 0.28 7.83x10°°
2
PCB . N o
1 mm N N
o h v .
= 2g(h -0.001) o o
1.2 o
53) ~ Sd) ~ ~
2 o
O 2
a) 1=0.149 9 ms /mm /mm /mm  /(kNem™)
1.9 1.5 0.26 5.8
0.7 0.3 0.02 3.4
1.4 0.8 0. 08 3.4
b) £=0.164 9 ms
““ ”
C) 1=0.25 ms “ ”

d) 1=0.915 ms
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4
4 ( ) 25
( : =0.05 mm;
=0.05 mm; =0.01 mm;
=0.1 kN/m) 25 25
Uy, (25M) 20
3.4.5.11 4 3 5
3
3 ( )
4
/mm /mm /mm  /(kNem™")

1 5(0.9) 7(0.6)  9(0.10)  25(5.8)
2 10(1.15)  14(0.95) 18(0.19) 24(5.7)
300 15(1.4)  21(1.3)  1(0.02)  23(5.6) ( )
4 20(1.65) 2(0.35)  10(0.11) 22(5.5) $ . ANSYS/LS_DYNA
5 25(1.9)  9(0.7)  19(0.20) 21(5.4) 3 2
6  4(0.85  16(1.05)  2(0.03) 20(5.3)
7 9(1.1)  23(1.4) 11(0.12) 19(5.2) .

8 14(1.35)  4(0.45)  20(0.21) 18(5.1) BP 6

tansig
9 19(1.6)  11(0.8)  3(0.04) 17(5.0) . ,
purelin trainrp o

10 24(1.85) 18(1.15) 12(0.13) 16(4.9)

1 3(0.8)  25(1.5)  21(0.22) 15(4.8) I
BB
12 8(1.05)  6(0.55  4(0.05)  14(4.7) e
13 13(1.3)  13(0.9)  13(0.14) 13(4.6) AR )
RSk R A
14 18(1.55) 20(1.25) 22(0.23) 12(4.5) BJ 2 R

15 23(L8) 1(0.3)  5(0.06) 11(4.4)

16 2(0.75)  8(0.65)  14(0.15) 10(4.3) 6 BP

17 7(1.0)  15(1.0)  23(0.24)  9(4.2) .

18 12(1.25)  22(1.35)  6(0.07)  8(4.1) 9

19 17(1.5)  3(0.4)  15(0.16)  7(4.0) ﬁ z

20 22(1.75)  10(0.75)  24(0.25)  6(3.9) £ ;

21 1(0.7)  17(1L.1)  7(0.08)  5(3.8) |

22 6(0.95)  24(1.45)  16(0.17)  4(3.7) 10 R ——
23 11(1.2)  5(0.5)  25(0.26) 3(3.6) BICESS

24 16(1.45)  12(0.85)  8(0.09)  2(3.5) 7

25 21(1.7)  19(1.2)  17(0.18) 1(3.4)
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3 9 0.01
5000 0. 001, Matlab 5% o
BP o 4( 5 )
7 512
4
/GPa /MPa /mm
/mm /mm /mm /(kNem™) /% /% /%
1 0.7 1.1 0.08 3.8 0.2935 0.3000 2.17 1.5263 1.507 9 1.22 0.3083 0.3088 0.16
2 0.95 1.45 0.17 3.7 0.2876 0.2775 3.64 1.8369 1.7874 2.77 0.2558 0.2449 4.45
3 1.2 0.5 0.26 3.6 0.2699 0.2693 0.22 2.1446 2.1373 0.34 0.3369 0.3401 0.94
4 1.45 0.85 0.09 3.5 0.2632 0.2612 0.76 2.8311 2.8769 1.59 0.516 9 0.489 9 2.7
5 1.7 1.2 0.18 3.4 0.2552 0.2502 1.99 2.1229 2.1415 0. 87 0.4343 0.4286 1.33
4 GA . 4
N N o Matlab
400 0.6 0. 001 1 000
5
9
/mm /mm /mm /(kN *m™)
a=0 b=1.0 1.2997 1.0014 0.084 6 4.4053
° N a=0.2 5=0.8 1.2028 1.0863 0.1025 4.4655
AY 3
a=0.4 b=0.6 1.2753 0.9006 0.090 4 4.791 3
a=0.5 b=0.5 1.3108 1.0486 0.084 6 4.83138
a=0.6 b=0.4 1.3059 1.0069 0.0805 4.797 7
R a=0.8 5=0.2 1.3025 1.0714 0.0801 4.086 6
a=1.0 5=0.0 1.3095 0.9132 0.0974 4.2551
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5 ab o
° a = b = 0. 5 °
o 5 1.3 mm.
1.0 mm.0. 08 mm. 4.8 kN/m-
6 o
6
/mm /mm /mm /(KN *m™) /GPa /MPa /mm
1.1 0.8 0.08 3.4 0.265 8 2.130 4 0.4522
1.3 1.0 0. 08 4.8 0.213 0 1.841 8 0.354 1
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