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» Joint stiffness analysis
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Of| X|: JOINT STIFFNESS (1)

How to calculate rotational joint stiffness?

+ F=6680N —06=6.4mm
— K =1044 N/mm per side = 2088 N/mm bending stiffness
— 30% of 7000 N/mm target
— Twice the actual stiffness: too stiff ?

* Modified model with flexible joints

K=.38x10’"Nmm/rad top A pillaF——m8nHo____, ‘m
K=2.8x10’Nmm/rad bottom A pillar— /

K=3.5x10"Nmm/rad on hinge piliar__ I
—

i

e F=6680N —-06=7.7mm W ﬂ

— K =1735 N/mm bending stiffness
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Of| Xl: JOINT STIFFNESS (2)

« Joint rigidity in-plane bending
— Mass penalty
— Additional load path

| 400mm

L

Section Size: 50x50mmx1 Smm

800mm

1.9 2.1 1.
Stiffness (x Base Joint with no treatment)

Doubler Plate Filleted Transition Bulkheads

Effect of added bulkhead on
out-of-plane joint rigidity

i IdDGmm
: | Section Size: S0x50mmx1.6mm

F

i |
2.25 22.9 23.5
Stiffness- 104 Nm/rad

41.0
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« Bulkhead € T2 &5t df

1z

+ Effect of added bulkhead on
out-of-plane joint rigidity

; [4mmm
: Section Size: 50x50mmx1.6mm

F

A

Stiffness- 104 Nm/rad

o4& Z 1l

(T/6) 1.36 2.95 3.03 3.25
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» H|M& EHGTH & (Nonlinear Elastic)
> i*o"xHE(Plasticity) Sj A= Tral(Monlinear Elastic)

» XEHII| 2 (Hyperelasticity) =

H| A
CEEE

» B Z(Contact)

: : : . 25
Copvright © Computational Desian Lab. All riahts reserved.



O M|: JOINT ANALYSIS

First Order Analysis for Automotive Body Structure Design
—Part 2 : Joint Analysis Considering Nonlinear Behavior

Yasuaki Tsurumi, Hidekazu Nishigaki, Toshiaki Nakagawa, Tatsuyuki Amago, Katsuya Furusu
Toyota Central R&D Labs..Inc.

Noboru Kikuchi
The department of Mechanical Engineering at the University of Michigan
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