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A Study on the Collapse Characteristics of Hat-Shaped Members
with Spot Welding under Axial Compression(I)

Cheon Seok Cha®, Jeong Ho Kim**, In Young Yang®*"

ABSTRACT

The spot-welded automotive side member which has a hat-shaped section and a double hat shaped section
has been tested on the axial static(10mm/min) and quasi-static(500mm/min) compressing load. The collapse
characteristics of automotive sections have been reivewed on shift in shape and in width of the spot-welding
on the flange. On the basis of the results of tests and reviews, the optimum energy absorption capacity of the

structure has been studied.
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Table 1 Material constants of specimens

Specimen Yield Tensile Elongation
2. A|E = Thickness Strengthz Strengthz (%]
[mm] [Kgf/mm®} [Kgf/mm"}

i}-i—ﬂ :[1}_—1?—1}]& EE)] 2ol %]\lf SCP1 W7+ 1.0 17.0 30.2 48.6
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N EAATZF [5secE BE AW EdstA & Table 2 Definition of the specimens
2|3ttt HD) 00 WwXY) EFG SQ

GdEAY AR 9 o|FHEAY dHRA T T
9 %7 0.8mm, 1.0mm, 7FEx A2 30x 30mm, 33 :[}"p:lat-Shaped
% 27mm, 36% 24mm, ZWX]E 2mm, FLFH 7 D: Double hat-Shaped
& o237 H¥do'"7t o 22mmel AL et .
oeHe YA ntt 2ol HE 183mms} o iy
27 A3 AdolHr} 7] 275mmE 5} oH, AlY 10: 1.0mm
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o JEZ sk EW, AgH ot oY ¥ seximn
AFFS doyA Fa APA GHA FF7] % Spot-weld pitch
2ojol tehted SR8 2012 120mmE S Py 2o
o}, G: 27.5mm

Table 19= KS B 0802(2 S A EAFAR)el L Load
st Ags AlgdEe AP E S veRllen, $: Static
Table 2= A EPHY 7o) #3A e @ Quask-static
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Photo. 3 Area of collapsed specimen
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Table 3 Static collapse test results for hat-shaped
member with width ratio
Absorbed Energy Mean Load Maximum Load
Spec. i3] [kN] [kN]
Es rank | (Ppean)s | 1ank | (Paay)s | rank
HOSWFS | 550.92 2(1.050)| 7.87 |2(1.049)| 21.35 |1(1.087)
HO8XFS | 524.82 |3(1.000)| 7.50 |3(1.000)| 20.40 |2(1.039)
HOSYFS | 556.97 [1(1.061)] 7.96 |1(1.061)| 19.64 |3(1.000)
HIOWFS | 1039.67 | 3(1.000)| 14.85 [3(1.000)] 44.76 |2(1.030)
HI0XFS | 1065.99 [2(1:025)] 15.23 [2(1.026)| 45.45 |1(1.053)
HIOYFS | 1085.46 | 1(1.044)} 15.51 }1(1.044)] 43.18 |3(1.000)
Table 4 Static collapse test results for hat-shaped
member with flange spot-weld pitch
Absorbed Energy Mean Load Maximum Load
Spec. ] [kN] [kN]
Es rank | (Puean)s| TANK | (Pnac)s| rank
HI0WGS | 1005.15 | 3(1.000) | 1436 |3(1.000)| 40.84 |3(1.000)
HIOWFS | 1039.67 | 2(1.034) | 14.85 [2(1.034)| 44.76 |2(1.096)
HIOWES | 1083.51 | 1(1.078) | 15.48 [1(1.078)] 4534 | 1(1.110)

Table 5 Static and quasi-static collapse test results
for hat-shaped member

Mean Load
{kN}

Quasi
-static

Maximum Load
[kN}

Quasi
-static

Absorbed Energy
i

Quasi

-static

Spee. XY

(Pu)s

(Prac o/
(Prane)s

Static Static Static

Eo/Es

HO8

550.92 | 589.08 | 1.069 | 7.87 | 8.41 | 1.069 | 21.35| 24.96 | 1.169

H10

1039.67/1051.90{ 1.012 | 14.85 | 15.03 | 1.012 | 44.76 | 48.98 | 1.094
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Table 6 Static collapse test resuits for double hat-

shaped member with width ratio

Mean Load
TkN]

(Prmean)s
12.06

Maximum Load
[kN]

(Prax.)s
25.16

Absorbed Energy

Spec. U]

Es rank rank rank

DOSWFS | 843.99 |2(1.042) 2(1.042) 1(1.059)

DO8SXFS | 810.08 13(1.000)) 11.57 |3(1.000)| 23.75 }3(1.000)

DOSYFS { 846.83 | 1(1.045)] 12.10 |1(1.046)| 24.29 ]2(1.023)

DIOWFS | 1633.02 [3(1.000)| 23.33 |3(1.000)] 48.93 11(1.021)

D10XFS | 1637.14 | 2(1.003){ 23.39 {2(1.003)| 47.94 (3(1.000)

DIOYFS | 1694.33 [ 1(1.038)| 2421 {1(1.038)| 48.27 {2(1.007)

Table 7 Static collapse test results for double hat-

shaped member with flange spot-weld pitch

Mean Load
[kN]

(Pmcxn)s

Maximum Load
[kN]

(Povax.)s

48.56

Absorbed Energy

Spec. 0l

rank rank rank

Es

G}OWGS 1571.88 13(1.000)| 22.46 |3(1.000) 3(1.000)

1633.02 {2(1.039)1 23.33 12(1.039)

1(1.047)

48.93 | 1(1.008)

2(1.006)

DIOWFS
DIOWES

1646.68 | 1(1.048) | 23.52 48.84

Table 8 Static and quasi-static collapse test results
for double hat-shaped member

Mean Load
{kN}

Quasi
-static

Maximum Load
[kN]

Quasi
-static

Absorbed Energy
[l

Quasi

-static

(Pr)of | Stati
Pe)s | ©

(Prao/
(Pmax - )S

Static Static

8
843.99(869.01 12.06{ 12.42 | 1.030 | 25.16 28.68

0
1633.02]1796.31 2566 1.100 54.73
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Fig. 3 Static collapse test results for hat-shaped and
double hat-shaped members with width ratio
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