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A Study on the Support Tuning Method of High-Speed Chip-Mounter
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ABSTRACT

In this paper, a proper support tuning method is established by identifying the dynamic characteristics of the machine, the
floor, and the inertia force. Also, the limitation of a passive isolation is presented. To simplify the dynamic analysis and to
establish a proper design method for supporting system, each of the machine and the floor is modeled as a single degree of
freedom spring-mass-damper system under careful investigation of the dynamic characteristics of each system and appropriate
assumptions. Then, the dynamic behavior of a 2DOF system and the effect of the mass and the damping are investigated. Also,
the characteristics of motion profiles are investigated. In addition, a quasi-static analysis on the transmitted force through

support is performed and related tests are performed.
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Fig. 3 2DOF model of the machine and floor
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Table 2 Test equipments for the modal test

Equipment Model Usage

Signal analyzer DP 104 Signal recorder

Impulse hammer Dynatran 5800A4

Accelerometer Endevco 751-10

Accelerometer

Endevco 133 .
amplifier

Signal conditioner

Load cell DANA UM-K500

Strain amplifier NEC San-ei 6M94 | Load cell amplifier
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Table 3 Equivalent SODF properties of two rocking
models

Equivalent Equivalent Equivalent
stiffness mass damping
1" rocking 65.7310°
mode N/m 4167 kg 0.2 N-s/m
2™ rocking 38.4310°
mode N/m 2433 kg 0.116 N-s/m

Table 4 Jerk time and effective frequency range

4 Effective frequency max. Tnertia
Jerk time range force
10 dB 20dB

X-motion 22 ms 23 Hz 34 Hz 78 N
y-motion 25 ms 20 Hz 30 Hz 220N

4 i Velocity : j

! Jerk
| ] time
‘Jerk; Acceleratic:m
time : ;

Fig. 9 Motion profiles; velocity, acceleration, and jerk
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