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A Study of Dynamic Characteristics for Frame Base of the Chip Mounter

K. C. Sung (Mechanical Eng. Dept., KU), J. M. Park (Mechanical Eng. Dept., KU)

ABSTRACT

As the requirements on precision and speed of motion in chip mounter increase, vibration forces are always exerted on
operating conditions. To insure safety of the chip mounter, the vibration must be kept within an acceptable limit. The focus of
this paper is on the identification of dynamic load characteristics and the estimation of static and dynamic stiffness
characteristics for Frame Base by judicious selection of the number and the location of the support points. This study carried
an analytical and experimental method to estimate the dynamic characteristics in structure
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Fig 1. 3D model of chip mounter
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Fig 2. Finite element model of chip mounter

Table 1. Displacement of Frame Side, Feeder part, PCB
rail part

Feeder PCB

Frame Side .
Part Rail Part

Six Four Six Four Six Four
feet feet feet feet feet feet

X 7.5 0.5 065 | 022 | 047 03
Dir. um pm um pm fm pm

Y 0.37 0.1 0.17 | 0.13
Dir. um pum pm um

VA 10 10.3 11.6 10 12.3 11
Dir. pm um um um um pm

Table 2. Comparison of the natural frequency for the
supported six-feet and four-feet

Mode | Six feet Four feet Description
st 30.7 24.1 Rolling + Flexible
s Hz Hz Mode

324 26.8 Pitching

2nd
Hz Hz Mode
419 37.7 Heaving

3rd
Hz Hz Mode

4th 61.6 60.9 X-dir. Twisting
Hz Hz Mode

Sth 77.8 789 Y-dir. Twisting
Hz Hz Mode

6th 106.8 104.5 Z-dir. Twisting
Hz Hz Mode
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Fig. 3 Overall experimental apparatus for dynamic signal
analysis
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Fig. 4(a) Force transfer functions - magnitude
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Fig. 4(b) Force transfer functions - phase angle
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Fig. 5(a) Dynamic response during Head 100mm motion
- acceleration motion profile
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Fig. 5(b) Dynamic response during Head 100mm motion
- acceleration-frequency spectrum
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Fig. 5(c) Dynamic response during Head 100mm motion
- transmitted dynamic force

Force {N)

T T v T T v J
20 32 24 £ 22 40 42
Time (sec)

Fig. 5(d) Dynamic response during Head 100mm motion
- transmitted dynamic force-frequency spectrum
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Fig. 5(e) Dynamic response during Head 100mm motion
- transmitted dynamic force during acceleration

Hz F$olA T AHe9 a3zt w4 Jed
B 4 JEd oA AXFY n{HAFEF
S vEhg Zolth AARY nfHAEFE 6 A=
AAZ B % 427 Hz 0|7 4 NE AAT B4+
385 Hz 2 | AA45EA4 2d2 7R 728 5 9
o % HA Z=g Adstne /¥ 24 #HY
Tot A9 Ay APz g X U

Kol
=

&y &

|

33 dH =3 F dS

EBAR7IE $E4 Mg es dd AUFol
b gteh, ey, ZE 2Alo] R J|ES dod
AAY FHH Ao dFes £ B ope, A
E AAd=E 433 AFL fLsingd IF Ao
g £8 A% 4% A Ak SR HA
T U TEAAVIAN 2 FIAFSE AAF
o 423 2= Fte] st o] uge
2 53tF 2SS AHEdT

Fig. 5 & =7} 100mm | 5% A& Jeld
Z Fig. S@)= =9 YL NEEAE F
b Rojth. o 4p xS JMEER FFH A
F en Fig. 5T TEHEEE Fl

53 Fu dgoz e RoR oE
E@AA79 AR FoeE ot £ 9
o] 20Hz vighelA & AFAHARE 7= R
Hol o Fo4g FAYIE £3& /M2
2 gBod 4= 9t Fig 5(c)s ARAPAAN FE
7t g AG3F & A gste e
o2 Iz olgor WA HEHE F
1 9f 150 N 7F €2 & F7F U Fag o
28 A% age] Fig 5d)old, 7M1 F3t
g ¢ Kol AARE AZHE F3)
e 2o Fupgeol A @AE s Qi) Fig. §
o= 7tE=d & AAYAE T35 SAYHE
Yetd oz =9 50 o5 ZHARF Y
F$HEE M2 Ao BT YL HAdF F
. F=2 315mm o} EH X F olFY W F
S 100mm ©o)F 3 Aok ol 20Hz Y|l A
ARSI A FEE 20Hz wlThollA HAEE A
E 5 gJon ARREFY FTHE HA Wil
2 9% gl Aoz Jedrn. tu, dze o
A0 E4F 20Hz 9 IFAEY A e
b S 7k Al JheAlo]l B Aoz dotd ¢

Qorm X & ol%Al 9 1000N o FiFo] WAy

lo

-
ok

S
.)!.,Rm\om}m

o

P lo fu

48 ok L Hz o fo (Lol (E o oM
do ot
o i

2,
2

[AURE
o

tlo

oft

a

g 4gozte A4 489 A4R 2§
57 oF d0bz 9 AAAY SeAG D¥A AT
ol QojNe Age ANz ¢ & Uoe AL
BUE F Y. 2=, FAY JF 20| o
$oj77] ARNE AALY DFAEFE Rl
ofgt @tk a2, AR DRAFEI woly
of e AATFEE LHAFFE SelABE o
% A%l mE FxIe W9 AA 4P AZ
F gtk Wb, AFPAE 7 ANAE AAR
o DRVEFE REUA AR AATZEY ¥
A8 APAA} AF A ERE de F UL



4. 28

8 24 HAL T TALAVY A-FH
AL FYsidion AF SBE FAHSY £
AN Ao} vngezs 1 BdE TS
o aglx, 44 FF Fo EAse FEFH T
FEEE EHs MR

ek, gEAgriel 7jAR e FEAS 75
o J& LAsHE UFE HAS nATeEH
Fzg29 EEAA A A JAsddE ¥
2

o] EBE AQAARS HeIERolH AP
MEASALA) S48 Bl ST AT 27
9 9rgu.

Hoas

1. C. M. Harris, “Theory of Vibration Isolation”, Shock
and Vibration Handbook, 4th edition, McGraw-Hill,
1988

2. D. ]. Ewins, “Modal Testing: Theory and Practice”,
B&K Korea Ltd., 1986

3. ©]Z&7], o]AlY, “Mount-Base Structure 7% 79|
AAzAe] }E RE HA, FF2EIFHI
=A% o8 =84, pp.5-11, 1991

4. E. L Rivin, “Vibration Isolation of Precision Equip
ment”, Precision Engineering, Vol. 17, pp.41-56, 1995

- 811



