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A Study on Cyclic Bending Load of Bus Folding Door Pillar
including Adhesive Bonding and Spot Welding

Ho-Chel Yoon*
*Dept. of Mechanical Design, Chonbuk Nat'l University, Jeonju 561-765, Korea

Abstract

This paper is concerned with a study on cyclic bending load of bus folding door pillar including adhesive
bonding and spot welding. Three specimen types were used such as spot welding, I-type adhesive bonding
and M-type adhesive bonding in this study. The tensile-shear tests were carried out to evaluate the
tensile-shear strength of these three specimen types. Also four-point bending tests were carried out to
evaluate the static and dynamic bending load. From the results, using adhesive bonding has a better effect
on the static and dynamic bending load than using spot welding. Therefore, manufacturing better structural
products can be expected by applying hybrid welding using adhesive and spot welding to those.
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Fig. 1 Geometry of Bus Folding Door Pillar specimen
(dimensions in mm)

Table 1 Spot welding condition of specimen

Button Weld time Force Current Nugget
Dia. (mm)| (Cycle) (N) (A) Dia. (mm)
5.5 12 270 9,500 6.2
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Fig. 2 Geometry of single-lap specimen
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Fig. 3 Schematic diagram of the testing machine

Table 2 Testing condition of specimens

Maximum load Load Wave | Cycle
Pmax (N) ratio, R| form (Hz)

spot | 2500 | 3000 | 3500
I-type | 2500 | 3000 | 3500 | 0.04 Sin 5
M-type | 2500 | 3000 | 3500

specimen
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Fig. 4 Photograph of failure surface in bonded
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Fig. 5 The result of tensile-shear test of single-
lap specimen
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Fig. 6 The result of bending test of door pillar
specimen

33 55 ZEAIH

371 ARe T2 thelel 31 FANDAIN @
& 7 EBel YRAFH AUaEe Fzsd 4%
2500, 3000, 3500N9] 371A] 3t5& 7IEe=Z 3%
th ol ah3el EYEE An HFUEASE 255
A A FEBY AFVESsE 2R thgte
wsle] WAE 2N )AL LU= olF
1 FEEIN Folzl BT} o= HE PIEUE
A vl Bkt 2t HFEAGNN s o277}
Aol WEHSE Table. 3% Fig. 7o Jehiich

4000
s « 1—type
- '6' - M't)’pe
=== . Spot
Z 3500 pr
> .
g . ; .
. i
B 3000 1
i<t i
£ i ;
: NN
% 2500 i g
= i i
i :
o S a
T i
P ;
2000 — .
105 106

No. of cycles to failure, N¢
Fig. 7 The relationship between bending cycle and
defined bending load
Table. 3 bending cycle at defined bending load

Load
Specime
Spot weld | 2.81x10°|1.00{1.52x10°]1.00{1.12x10°(1.00

1.73x10°16.16| 3.5%x10° [2.30]2.22x10°|1.98
1.27x10°%4.53 2.62x10°|1.72{ 1.75%10° | 1.54

2500 N (ratio{ 3000 N |ratio| 3500 N |ratio

I-type

M-type
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Fig. 9 The relationship between displacement and
load cycle at regular bending load
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