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Dynamic characteristic analysis of SMT mounter system
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ABSTRACT

Dynamic characteristic analysis is required in developing SMT mounter system with high installation

speed and position precision, because of vibration source occurred by positioning head. This paper

presents the method of improving dynamic characteristic of SMT(Surface Mount Technology) mounter

with finite element method and modal test. The design direction is that

natural frequencies of SMT

mounter must be higher than the vibration source. In addition, the effect of input shaping on residual

vibration reduction is investigated by simulating the response of a first-order system.
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Fig. 1 SMT mounter system

2.2 AF U A HHY
AzEe] FQ 7FAYE guo] REHE o] 4319
Lo oldEE Furt 232 FHahs A
A eTHE FAT S BN . o

28] el e nfREse 7 R
o e 7k A B T S
A=A AR5 Fdsof sfH, olF 2

gv A}
Hammer)2 F3&o| 247}
SN ST Tl ANE 574
 RIP EEERERE

mol] F-2E ek AlA oA ]
o ST WY 2 b
(Dynamic signal analyzer)= 33} /\]i@l-‘ﬂ al
Trl_o“rﬂ' RE dAYS =3l A

rﬁ
=
=
o
[
73
(@]
]
>
o
=
. =
o
=
N

olef u}

= =38 Y
5 BdYe § fF24W(FEM) T2 S o
&ate] FEars Pt

e 441



0 201 a0 o

Frquensy [H2)

(b) Coherence function

Fig. 2 Measurement with modal test (x-axis)

Table. 1 Natural frequencies of main frame

Mode No. Natural frequency (Hz)
1 19.5
2 41.4
3.2 Rt AN
B A2 BEAS] o BARE shotal
Beksly] flelr= &4 MRS o]&ato] df

$3iA A 2] 7](Pre-Process)= Hyper-Mesh-<

J—l h

A8 Fo7t gk 32 A8A(FEM  Simulation)
g

olgato] Al~Hle] HA AFel F FFE FE =

=
Yo RE o]$RE A QA4S o]&3ld

= A =S A ZA(Free condition)
o2 Aoggitt. Bdy Holx o ARIS o
43lo] NASTRAN E 21318 o]-83}o] Fig. 304

ni sk go] FAHANS s,

(d) 7st mode shape
Fig. 3 Modal analysis results

(c) Sst mode shape

Table. 2 Simulated natural frequencies with F.E.M

Mode No. freqye?::;al(Hz) Shape
1, 2 16.0 Rolling
3,4 32.7 Pitching
5,6 36.8 Yawing
7 49.0 Heaving
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Fig. 4 Improved model

Table. 3 Before/After comparisons

Mode Before After

Rolling 16.0 Hz 29.0 Hz
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Fig. 5 Block diagram of input shaping method
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Fig. 6 Convolution of impulse response
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Table. 4 Characteristic of 1DOF vibration model

Parameter Value

Mass 1 kg
Stiffness 100 N/m
Damping 5 N*s/m
Natural frequency 10 rad/s

Damped ratio 0.25

T
— Unshaped command
—— shaped command

Positon
o

05 1 15 25
Time [sec]

Fig. 7 Comparison of Input shaping
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