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Downsizing Technology for Chassis Parts Fastening Structure
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ABSTRACT

Downsizing technology for fastening structures
was developed to realize a low-cost, next-generation,
lightweight, high-performance suspension. The key
technologies developed to achieve this were strength
class 12.9 and 14.9 high-strength bolts that can also
be applied to the vehicle body, and technology that
controls the limit friction characteristic of the fastening
joint surface. When the strength is increased with
conventional thermal refining steel, the delayed fracture
characteristic decreases, so a high-strength hexagon
flange bolt was developed that uses patenting-treated
pearlite steel to realize both increased strength and an
enhanced delayed fracture characteristic. Technology
for controlling the limit friction characteristic of the
fastening joint surface made it possible to secure
stable slipping resistance by optimization of micro
unevenness, evaluated using developed accurate
friction coefficient measurement technology, which
helped to downsize the fastening structure. These
two technologies were applied separately and in
combination as appropriate to each fastening position
in the 2016 model year CIVIC, and helped to achieve
a lightweight and low-cost suspension.
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Fig. 1 Relationship between bolt axial load, slipping
coefficient and bolt size
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Fig. 2 Schematic illustration of bolt fastening structure
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(a) Hexalobular internal bolt

(b) Hexagon flange bolt

Fig. 4 Shape difference between hexalobular internal
bolt and hexagon flange bolt
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Fig. 3 Relationship between bolt manufacturing process and strength transition
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Table 1 Material composition
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0.54 0.15 0.60

12.9 061 o3 | 090 | <0030 | <0.030
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Fig. 5 Relationship between tensile strength and wire
drawing rate
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Fig. 8 Effect of strain-removing heat treatment

0.03 —‘ Without heat treatment --- 0.5 hr Break H

o)

g | 100°C heat treatment --- 66 hr Break |
% S 0.02 \ I200"C heat treatment --- 100 hr Endurance
o g L

RS

c &

2 2 0.01

o

°

>

I

0 100 200 300
Temperature (°C)

Fig. 9 Relationship between hydrogen release rate
and temperature
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Fig. 15 SEM images of inner pipe surface after
phosphate treatment

Table 3 Laser processing conditions
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Fig. 16  Relationship between convex pitch and
slipping limit friction coefficient
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Fig. 17 Results of repeated force input test on Fe-Fe
part with micro unevenness
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