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Structural Dynamics Modification Using Surface Grooving Technique
: Application to the HDD Cover model
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ABSTRACT

Structural Dynamics Modification is very effective technique to improve structure’s dynamic characteristics by adding or
removing auxiliary structures, changing material property, changing shape of structure. In this research, using the surface grooving
technique, shape of base structure was changed to improve its first natural frequency. Utilizing the result of frequency variation
analysis, groove shape was formed gathering the many small embossing elements. For this process, Criterion Factor was introduced.
To reduce its amount of calculation, the range of target area was restricted to their neighboring area and initial grooving point was
selected using high-strain energy. This surface grooving technique was successfully applied to the HDD cover model.

EA FAFEHY st=dia =golB(HDD) AW
1. M & ‘ BEde] Fg3te], R AA nF NFFE FIHA
7171 918 499 FHE 2 F(groove) A
FZE F54 WAYUGSDM : Structural & A Q)

Dynamics Modification)°|& T /AT, Z=3

A, Fog SR % 2E +2EY 54 2. 7|2 ¢12|F
& B2 A7 A8 deA e FHAS AT E
1) 3 =

dBE Bol2M 7, A R TRES dﬂ-?}“ 21 7|& A% (Criterion Factor : CF)
I e i O o R “o“ﬂ Agel EAAE HAsIE 2 Ao 2xe oo oA 99
B, TEED S HFE B TR EF go 2k 999 A4 T 9AS gATEE
2 5 A4 , WS FZEY R WA LFAFFE FHA

g d7e 7284 92 AFE TV FEZ e qoin o dd WA guPzES S
T54 “ﬁ%hﬂ“] oA Bt FxE %% 24 (element) 8 Y3 (mesh generation), 7}
2714 ‘J.gl_ < del ) A st A FHH g a0) gt mAE 84 (sensitivity analysis) €
T %t & ¥4 (Groove shape)& WEC TE  yxalo] o]2 wletoz A Welo] sgst= o
28 RRAFFE Folv A2 FHA22 AW gcs ge gxd e 279 Anye YA

19|_

g A8 B AFedMe dd TxELS 748 aup. o] Hog wdsd e Bt
T Z7e o2 oE TS W
(variation) & AAMslD o]2 ulgoz AR WY

>CF -«
o] #Fet= W3} (variation) & &= Q4o B2 . Max

719 dmAe] A7A s= SmE=e sAst a, : Embossing Variation
Arp? B =2 o3 ¢uEE AA A a,,,. : Max. Variation

. BTHI &Y J)AFET 0<CF <1

E—mail : lostmu@Xkaist.ac.kr o = - N
Tel : (042) 869—3060, Fax : (042) 869—8220 o714 CF (Criterion Factor)= 71& 21

N s ol 54 84 ) 472 33 712
o BRT7IE4 SATED ol 53 a9 ARy #F 2

TR _ A 3, Ao W5ed 94 v ol P&
s AT RS Y TATEH

— 826



Waba g e el R A7A s Ao
ot B 71E AFE Y Fol obhd ARl
ute} WstetE JPH V)E AFE BES AES

i

FAT? old WA ARl et FE AnA
of o) A mel U9 WHL E F Py

(groove) & ©o|FA HIUA ol& Fa N +xE
ol IFAFFE A FANE F AU

22 EHEs =MLI2E)

ot 71EY AT YoM STYEL =

BAANAN BEE TG 2FEIF AFEE X2
7] AFRFE AP A, HAR FR G99 HA
ste] PR AJAE A Fo] oliel 2EH
Ql o] (Strain Energy) 7} o] Aal= HEo
FAst] PR AYS FoEH AES ¢ Fol
I, 2 ARE F99 FHEE Q4 d diEten ¢
B AL AANFoEZN wEA HHR gFH

o

fr oj

g YHNA U o W HA3 WY 3 BE
473 e (Local min)o] WHoW 7 EASE A

gofl A WA Al

Select opt. criterlon
Specify deslgn domalin

Carry out FE analysls
ot high~-strain energy domain
using embossing Process

I Variation check for each element I

Specify initial starting design
domain & emboss those element

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

I Embossing processing using CF}*———
A
/Local min.? Y, [increase local min. state
~.{Osclliation state?) number by 1{CF {)
Set the iocal min.
state number by 0

3. HDD #Ht{ ZHo| tigt HE of

31 x|

g4 FZEL Fig 2 & #o] HDD 9 AW rad
ZA Fig 3 oA 22 zAf9 AAZAS #e
ZA lmm 9 $384272(FE mode) & FA3}
gt 1 2 ZHAFFE HEE B2 249.64Hz
gk, ARA gt 9L Fig 4.4 4 &
Holglon, ArRA HE Fole HAFH £3F9 A
S 183t 1mm stelch HARE 1 2 31
Z A

Z .
IFTE HAUYE & e 522 FIR8U

%

o

Figd. 2] i 99

32 =¥ Az

HDD AWl st HAE Al of A #g o=
A dd 9Y AAe] digte] ArA FAPE &
A3 (whole), FHE Q4% dioz &
£ (range), 7] IF B 9z AR A AEHA
AR E 7|E0 2 § A (strain)o] thd A
+= Fig 5~7 3} v},

- 827~



g 8 B B 8
W
A

g
< 25 4
2
270 4
%651 4
%0+ 4
0 5 10 15 20 P 30 35 40 45 50
step
Fig5.1# 2/ 55
80 -
70t
60+

Embossed element number
&

range

0 . . N " L
0 i0 20 0 40 50 &0

step

Fig6. 454 © 249 74

1400 — . .
;
1200 L _—whole
1000 ¢
g /
£
- 14
§
Q v
400} 7
/; //
wb -
,L/-/j//
’ ‘,/
u e | i L

1A Zf Fo5e A8y @ 249 AFe vx
Fou}, &8 AHE Ao AolE HYH

Fig 7 & %8 & & %ol o @A gz
4 4o AAel oiste] JuA FAg § A
A8 AZto] R3] FHEA AT
AYdgz Fgs & ¢ U AW, 1
F Afel dside 53u @A 18 &
=

ut
A
Do d

- T

He A of tziel A dd Al oist
BYe HFE Avd 2EYQ oz

7} wol dels BHo] g Lo 12=H AR

ARE AR o bl g 4 AF ol dat

of Ay HYe HFE Ryt A=A oiizs}

(b) SN=10

i1
3 b,

(c) SN=20

(h) SN=70
Fig 8 7 g@A'H 84 (‘range’)

(g) SN=60

- 828-




wol At FEo| isteln A YL ¥
1

S
0
£ g0 NZE 3A 2Y £ e AL L £

AR

. g ¥
(c) SN=20 (d) SNfSO

(e) SN=40

(f) SN=50

(g) SN=60
Fig 9 z} &A4d ¥

(h) SN=70
Ak (“strain’®)

Fig 8, 9 = Z} ©@48 HDD #AuW o] @42 1
Y AL HoFE Ao2 A, Fig82 7] 1
21 9z AAA UAE A A gz g I
o WA 9L PaeR dx ANG Zolx,
Fig 9 & 2E& A7t Bo) dee X&
oz Ry YL AAE Aol

AHelM @ & UARel F A o WA FI
P2 A FH Aoz 3FH7 A HJyw

2

9%

4 doe 72% ¢ %11:}. E& 70 9A °l§—°ﬂ
E A% APo] HYoy, o] olFo= AN 99
AN A FH Fel2 21Fe7 A Ho 2o
AR5 T3 70 SAAA Y FAL s FAR
o 1 &4 ZFAFFE BRAT. 238Yg 27
IFE 944 A A 2EHA YA %ol 2
gE Q4o st JEY AL @ & A9
g0l ¢ e RS ¢ F YU

4 Z2 B
2 dFoME e 379 ﬂi*‘ o8 7|

ANA 3] P2l S ZE F(groove)S T
—a~°1 ?Z‘_%J 1% AFF& F718A it o)

= =
Fefol ofd Amy @ Qae FHE 9% Be
3o e ks AAMNT EBE 27 1
28 92 43N 22 AUt Bo| Hele
Q4 gttt ARY HAS HEF2EHN AE
& 9% ¥9 + 939

=3 ol g WS HA AEQA HOD 9 AH
2de] 43402 482 + A

2 dFe /AR ATAANY “AF ARE A%
EEA4 W7 7]4(2000-N-NL-01-C-148)"3} T &t
AR (BK21)e] A @l o Yt

& ag

e

(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, Muju, Korea, May, pp. 15~31

@) v, whg A, e, 2004, “Q 9] HEE 2
T Fg o8 EUPYWHEL Y FEH WA &
Astedys =3, #3257 5 383, pp. 859~863

- 829-



