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Verification of Structural Dynamics Modification
Using Surface Grooving Technique
Using Optimization with Fully Embossed HDD cover model
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Abstract  Structural Dynamics Modification (SDM) is a very effective technique to improve structure's dynamic
characteristics by adding or removing auxiliary structures, changing material properties and shape of structure.
Among those of SDM technique, the method to change shape of structure has been mostly relied on engineer's
experience and trial-and-error process which are very time consuming. In order to develop a systematic method
to change structure shape, surface grooving technique is studied and successfully applied to HDD cover model.
To verify Surface Grooving Technique, fully embossed HDD cover model was optimized. And comparing with
previous optimization result, the effectiveness of this surface grooving technique was checked. The shape of
groove and Ist natural frequency were converged to the same result of previous optimization.
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]

Carry out FE analysis
of high-strain energy domain
using embossing Process

[ Vartation check for each element ]

Specify initial starting design
domain & emboss those element

Carry out FE analysis of target domain |
& variation check for each element r

.

i Ermbossing processing using CF]<—*——

T
- Local min 7™ Increase local min. state
\(O\si;\Hatnon statg_?/, o number by 1(GF 1)

oy
Set the local min.
state nurnber by 0

&

Eliminate low-modal strain energy
domain among target domain

Change the target domain
for neighbor element

[O8 1] &M=

2 ZHES
G FEEe 19 29 ol HDDE Avmd A
a7 30049k 22 Aet AARAE 2 FA Imm9]
£33+ 9 AT EA(FE modeD® LAsHICH 12} L35

B]Ea T 9] 249 64HzF T 1¥ 4= HDD #H &
oi)e] _JAH HEo| oy
= iy CH % %(Design domain)o|c}. 7}
elle] GRS NATE AL Aol ARS B
|(Spindle motor) W], ©EE ofiRRe F=of 9
2B Ao} VCM(Voice Coil Motor) w8l F37Hte]
Askata Alerol A W ol delo] EHEA 5
e olwl eelAE 17 Solxie} o tixel el
Yol g mE 8ol ARA] A7) T YA AT
6114 A g8 M AueEe Agach

gy B wols AFE L% APE meiel]
Imm2 stk HAse 14 DoNERE Ao Se)
e Sgsk

»

L [
- =



pelylastale A A10d A5, 2000

(33 5] A =g

2.3 z[x3} Zut

ot ATelNE 2718E A7 A%t 583 vA
7t Qck. ol= HA3} AJFEA 7} oln] tARel g Yig)
BE 847t 4EA =Ho = AHol7] WEelr|= 8
A o SAoie gzl g AAE ez st
€ FYF2EH 7 A3} (Local Minimum) /o]
W] 2] A 87) Hgtol7|= sict

19 62 A3} AFE AR Uefis oA,
TRl Me} Zo) ofu] AYE o] golxA =ik

(g) SN=60 (h) SN=70

[33 6] &4 &4 3%
e A7E T3 =29 2

obH AT FaHe 29 7ol bt QT Aol ¢l
ol A& o] YAl Aot 4GS BAISHA et
£ 22 o 4 otk ol @A Tl 99 Yo =E 8
A5o] +Z Yo AuAo] o] 97| tiE] 1 Y
4ol glojalt Aol Z YFOBE oW Q4% Puy
o] Hlof 9Ix) gk ekl ArAol A7l Rt e
a%E A7) gRolct

(a) SN=1 (b) SN=10



e 2RHe HHsE

ol g3t IFHE BT

(d) SN=30

(e) SN=40 (f) SN=50

(8) SN=60 (h) SN=70

[ag 71 4
A 472 §

/Rol—

oA
3 A3

=
=&

oo

Strain

[O& 8] 1z B8A%E

o) gAlof mhe s

WA 1% LRAESRY FUhEe 19 83 Ak 1
% 82 b AT(45671014 TAtel B MRS o4k
02 HARS $YT A9 whole)2 2E o]

g ol|gsly 2_]Z<:]§]»E—‘-— ’\fig?‘i} 73—?—('stra1n') A8E 59|
7] 9Jshed ek A% 73-9(modiy Ztzte] A3}

23

of wjwgt ZoA, gzl g
HAJo] ¥lo] 317} mhiEol 70“ o]
TEA B 238.85HzE AR A0} A *MHX] *e
AFE)0] 249.64Hz2 T} @3]8] Woro), 19 golajel 7
ol 237} Ao} Zhol| whet chE 2AstelA o A
Azko} npayiA 2 F2 83 227 (Global Optimum).S.
2 3 4 ¢ 5 Uk

olxl HHst At 2
AE3 2| gste] A

A&t 271 A)FF Adeel Agut

e AL
Apeol A A

fr

w—m anol 5

e A=

flr 22 o rff

N
o
£

0] 29

1)

gato] et 2o 2

Aol Aot o] ofmdt
Alstdete 224

Optimum) o2 $H3

oh;}

2) i L/2s

.02
A =]
HHoz 583

o
o= =
Z7] A
3t #HAH

i

e Mo

)\

A~

=

HnEH

[1] Park, Y. S. and Park, Y. H.(1999), "Research Areas
on Structural Dynamics Modifications and Its State
of the Art", Proceedings of the Korean Society for

Noise and Vibration Engineering, pp.15~31

[2] R. J. Yang, C. J. Chen, C. H. Lee(1996), "Bead
Pattern  Optimization", Structural Optimization 12,
pp-217~221

(3] Bhold, BrgR, 2Re2l2004), "d9je] FEiE e
== O]%Il FAGAHEPS B 554 98 &
AskeitEs] =2y, AS35583], pp.8s9
863

[4] 20l R, HheAl200d), "IRHE ol B
WAy £54 WAHHDD AMo] e Hg @



Akl 8x) 108 A1 S, 2000

.l-Ll

25550 A3 =R, pp.826~829
{51 ”‘“l% 2GR, ¥EA42005), "IFEE o] 83 #H
AHE FEA AANAARY a3H ag4n
7] Aol Ae gaiage] oigt wm, dhata
A5E Jﬁl EASte s =23, pp.128-131
] ., 9hg-Al2005), "HAE gaEEE o
gt J—Er E B8 R YUY B4 WA
g 5583 FA S U R 3 =53,
pp-834~837
[7] M.Y. Park, Y.J. Park and Y.S. Park(2007), "Raising

Natural Frequencies of a Structure via Surface

,d
X o

A

ot

[6]

o]no JE qu m om

Grooving Technique”, Structural and multidisciplinary
optimization : journal of the International Society for
Structural and Multidisciplinary Optimization v.34
no.6, pp.491-505

B} O] SMi-You Park) [HalH]

* 20004 2¢ : KAIST 7|73}
I (AA-E *-‘W)

* 20061d 29 : KAIST 7|A153}
3} (AAZS wh

A 2 ERock-Hoon Sung) (&394

* 19909 29 : KAIST 7|48
I (1AEE Axb

° 20049 89 : KAIST 7]#A1&st
# (71 A58 ku} $8)

<FHRop
£/A5A !, 34

24



