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Joint Stiffness Estimation Method of Body Structure using Polynomial Regression
- Differential coefficient of the joint stiffness with respect to a design parameter -
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In the beginning designing stage of a body structure, it is demanded to design the body structure in
consideration to a joint stiffness. The estimation method to accurately obtain the joint stiffness values from
the design parameters using the polynomial trend lines was proposed. In this study, the differential coefficient
of the joint stiffness with respect to a design parameter was researched. As a result, it was shown that the

differential coefficient can be obtained easily.
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Fig. 1 T-shape joint structure
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Table 1 Design parameters for polynomial curve approximation

ai[mm] | adai[-] te [mm] t2[mm]
Minimum 30 0.5 0.6 0.6
Middle 1 50 0.67 0.9 0.9
Middle 2 70 0.83 11 11
Maximum 90 1.0 14 14
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Table 2 Comparison of differential coefficient
ar/a;=1.0[-], t:=1.4[mm], t;=1.4[mm]
L[ai]—(az/al)—(t)—(t2) ,  2:(ax/ai)—[ai]—(t)—(t2)
3i(adar)—(t)—lai]— (), 4:(axar)—(t)—(t2)—[ai]

Differential

Average rate of change [-]

Estimating
turn

coefficient [-]

Joint stiffness[Nmm/rad]

B 1=50.05[mm]

a,=50[mm]|a;=50.1[mm]

Average rate
of change

Error [%]

7956103.229

193306026 | 194101635.9

7956100.526

0.000034

7956103.229

193306026 | 194101635.9

7956100.526

0.000034

7956103.229

193306026 | 194101635.9

7956100.526

0.000034

AW |IN|

7956103.229

193306026 | 194101635.9

7956100.526

0.000034

kijZs1OKED.

AFETITHAERIEFZZE LT, &< FUH
OFEEHIPEEZEER<AELND Z LR TE TW
5.

Estimation value: k;;
[4]
K
e Number of trendcurve
2
‘ a
/30 50 a 10 90
/ ing 2= /=50
. Grouping a:=30 @ ‘azm
®
a=70 Number of trendcurves
[T I
@) Zm 4
adas |a=90
/05 067 2/2 088 10 Wm Grouping:au
7 p—
. Grouping a/a:=0.5 @ @ @ajaz—omr s ee
a;/2:=0.83 Number of trendcurves
e ?)ZT @ 7(‘ 16
t a/a=1.0
J06 09 t 11 14 © Grouping:a./as
f - @ =09
K, Grouping t=0.6 & — XXX
() R
[ b1l Number of trendcurves
T ° & 64
=14
t -
0.6 09 LI 14 ® ﬁm Grouping:t:

Fig. 2 Joint stiffness estimation method
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