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Abstract: The identification of the dynamic properties of structural joints is important for predicting the dynamic
behavior of assembled systems. However, the identification of the properties using analytical or experimental
approaches is extremely difficult or even impossible. Several studies have proposed hybrid or synthesis methods
that simultaneously used analytical and experimental approaches to identify the dynamic properties of a joint.
However, among the many types of joints, only the bolt joint was treated as a practical example in these studies.
In this study, for a simple assembly system comprising two plates and one hinge joint, a simple methodology
involving the use of the static-based subpart analysis method to identify the dynamic properties is proposed.
Finally, the proposed method is applied to a glove box in a passenger vehicle that includes hinge joints.
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Table 1 Joint stiffness matrix of simply jointed

specimen
LM model
X y z X ry 1z
X | 7.6E+06 | -1.1E-01 | 1.1E+00 | 1.7E-03 | 6.3E-02 | 4.4E-04
y | -14E-01 | 7.5E+06 | -1.6E-02 | 4.9E-02 | -2.3E-03 | 2.2E-03
7z | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
X | 3.2E-03 | 3.7E-02 | 3.8E-04 | 1.7E+03 | 5.5E-05 | -3.0E-05
ry | 3.6E-02 | -2.8E-03 | 2.7E-02 | 4.8E-05 | 1.7E+03 | 7.8E-06
1z | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
LS model
X y z X ry 1z

7.6E+06| -1.1E-01| 1.1E+00| 1.7E-03| 6.3E-02| 4.4E-04
-1.4E-01| 7.5E+06| -1.6E-02 4.9E-02| -2.3E-03| 2.2E-03
0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00
3.2E-03 | 3.7E-02 | 3.8E-04| 1.7E+03| 5.5E-05| -3.0E-05
3.6E-02 | -2.8E-03| 2.7E-02| 4.8E-05| 1.7E+03| 7.8E-06
0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00
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(c) Configuration of impact test
Fig. 3 Impact test of simply jointed specimen

5 o L+M model, Z-Dir

1 1 1 1
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L+S model, Y-Dir

100 200 300 400 500 600

Fig. 4 Frequency response of the simply jointed specimens (translational and rotational dir. against the pin dir.)
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Table 2 Joint stiffness matrix of hinge joint in glove box
rear panel

LM model

X y z X ry 1Z
24E+07 | 10E-03 | -7.0E-04 | 19E-05| -6.6E-06 | -1.0E-06

10E-03 | 24E+07 | -9.6E-04 | -1.2E-07 | -1.7E-05 1.8E-06

15E-02 | -2.0E-03 | 4.7E+07 | -7.9E-06 | -2.7E-04 | -4.5E-05

7.2E-06 | 5.2E-08 | -4.5E-06 | 2.0E+03 | -1.1E-07 1.1E-08

-3.2E-06 | -1.2E-05 | -1.4E-06 | -1.4E-07 | 2.0E+03 6.7E-09
38807 | 1O0E-07| 12E-07|-83E12| -28E-09 | 13E+02

]S 3N [« |

LH-REAR RH-REAR

(b) Hinge joint and measured point

Fig. 5 Glove box with hinge joint .
(a) Jig for glove box

48 2£8(9node)
o ‘
o o o 8
; '} w12 : ; Sum FRF SUM
{ bl Sum FRF SUM

oo
n

o

(m/s?)/N

Amplitude

0 20 40 60 80 100 120 140 160 180 200

4

(b) Frequency response of the jig

Fig. 7 Jig model and its frequency response
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