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The Development Process of Vehicle Roof Carrier using One Side Release System
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This paper presents the development process of roof carrier assembly using a one side release
system for a vehicle. An RV(Recreational Vehicle) or SUV(Sports Ultility Vehicle) has a roof carrier
system on an upper surface of a roof panel for loading large or long size baggage. Such a roof .
carrier system is comprised of a roof rack longitudinally mounted on a roof panel and cross bar
perpendicularly installed in the horizontal direction. Several locking mechanisms used in most
vehicle roof carrier systems are composed with both side releasable locking ones. The obvious
drawback to this arrangement is that when the user desires to reposition the cross bar, first one of
the locking members must be unlocked and then the user must walk around to the opposite side
of the vehicle to uniock the other member. In this paper, we proposed a newly locking
mechanism, which allows a user simultaneously place both locking members of the roof carrier in
locked and unlocked positions. In order to estimate design compatibility, structural and modal
analysis is performed. Furthermore, a prototype based on the proposed design has been made,
and then durability test carried out. From the simulation and experimental resulits, the proposed
roof carrier system is proved effective and safe.
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Fig. 1 The shpae of roof carrier system
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Table 1 Mechanical specification for roof carrier

Conditions Value
Tensile strength(MPa) 230}
1* bending mode(Hz) 131

Durability(cycles) 5,000
Wind noise(dB) 80|
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Fig. 2 The proposed roof carier modeling
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Fig. 4 Finite element model for roof rack

Table 2 Boundary conditions for simulation

. Modal

. . Structural analysis .
Classification analysis
Fx(N) | Fy(N) | Fz(N) | Mass(kg)

Case 1 1,800 900 1,800 45
Case 1I 3,000 | 1,500 | 3,000 75
Case III 4,000 | 2,000 | 4,000 100

WEaeR) Brbsk AE ARARS dEa
o,

Fig. 4 & R4 E AT Frasndd t&
S27%e Yl Aot £ dAdd zHHe
AA di(stayys FHALL 2WAR FAd EE
248 AMgstglen] #7018 EEE dil we
4 2ages FASIT 4714 AAHet fd
vhe] AT FALARBEDE Afste 4

2l WHE AMEEY R8s nde A&l
T 42T E 18,501, AAEFE 23,805 7ol 3/
FAZet e At FEZ2IHE Hyper-
Mesh ¢} Nastran & Z}2} AF&3}9i o)

Fig. 5= 247 7274529 29 A4S AT 4
AzZAL Ugd Aoz 4 79 AW 2L 7
&3t AT aHM AH FEafA oA

(b) modal analysis
Fig. 5 Boundary conditions in each analysis
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Table 3 Simulation results

Classification Max.von Mises stress | Frequency
(MPa) (Hz)
Case | 48.5 20,5
Case 1 80.9 16.0
Case I 107.8 13.9
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Table 4 Material and production method of main part for

prototype

“Part name Material Production method
Main bar Al 6063 Extrusion/Bending
Cross bar Al 6063 Extrusion/Bending
Rack gear PC+PBT Injection moulding
Locking body PC+PBT Injection moulding
Slide housing PC+PBT Injection moulding

Cover PP NC cutting

Knob PP NC cutting

* PC: Polycarbonate, PP: Polypropylene
* PBT: Polybutylene Terephthalate

T

Fig. 8 The photograph of prototype
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