DPHE #A540)225] pn 84~89

NAE A% AEA] 259 ftesud A

A Development of Finite Element Model on Jet Loom Structures
for the Improvement of Dynamic Characteristics

SEL

A

Du Hwan Chun* , Sang Seuk Kweon**

Key Words : Finite element method(®-##2.4%), Natural frequency(ZF3EF),

(54, Jet loom(MEA7])

Dynamic characteristic

ABSTRACT

Since many reciprocating and rotating components are attached to jet loom structure, it is exposed to a more
vibration and moise problems than the other textile machinery. Thus the design of the jet loom frame is very

important to characterize the dynamic response.

In this study, a finite element model of jet loom main frame

was developed to investigate the dynamic characteristics of jet loom.

Two different finite element models of different main frames were constructed and these models were

validated by the experimental results,

good agreement between the finite element analysis and experimental results within 10% error range.

Dynamic characteristics such natural frequencies and mode shapes were in

It is

expected that the result from this study can be used as the basic information of jet loom dynamic analysis and

be extended for further analysis of forced response case.
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{a) Model A

{b) Model B

®, @ : +Z, -Z direction side support
®, @ : front, back upper beam
®, ® : front, back lower beamn

Fig 1. Main frame of jet loom
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(a) 1st mode shape

(b) 2nd mode shape

(c) 3 mode shape

Fig. 3 Natural modes of model A

Table 1. Natural frequencies and natural modes

of F.E. models
...@@ -5
1st| 25.6Hz bending 21.5Hz bendh
® beam ® beam
2nd} 48.3Hz berding 52.5Hz bendd
@ beam ® beam
3rd| 51.6Hz bending 56.2Hz bend
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(c) FRF of back upper beam(®)
Fig 5. FRF of main frame (Model A)
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(b) FRF of back lower beam(®)
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Fig 6. FRF of main frame (Model B)

Table 2. Experimental results

rrere— c00000¢

model A(Hz)
model B(Hz)

24.7
200

46.1
56.3

480
97.3

Table. 3 Comparison of F.E model and
experimental results

Experiment(Hz) | 247 | 461 | 480

Model A |F.EModel (Hz) 256 483 516

Error (%) 3.5 45 70

Experiment(Hz) | 200 | 563 [ 57.3

Model B |F.E.Model (Hz) 215 525 56.2

Error (%) 7.0 72 20
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