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Abstract :

Recently, the use of lightweight materials for vehicle development has increased due to improved fuel efficiency. In

terms of lighter weight, major automakers have focused on developing light vehicle bodies by using materials such as aluminum,
magnesium, and CFRP. However, mass production is quite difficult to achieve due to the low productivity, excessive investment,
and material cost. This paper presents the development of a modular roof panel by using multiple materials(steel and composite),
as well as a study on the performance and design optimization of the vehicle.
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Fig. 2 Concept of modular roof panel
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Fig. 1 Vehicle weight center variation by lightweight parts
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Develo t of the Modular Roof Panel Using Glass Fiber Composite

SEmmmmmms  TOrsional Rigidit

10% X kgfm2/rad

MODULAR PANORAMA
COMPOSITE ROOF ROOF
R e S N "t‘ = 38—
RESULT 299 26.7
L o

Py  ROOF CRUSH (ITHS) m

TEST PROTOCOL

RESULT
SWR 4.2 //,/L\/

Composite roof
Steel ROOF

COMPOSITE ROOF
4.86

L 8
Fig. 11 Torsional rigidity / Roof crush (IIHS)

71E9] v T AR oA YT/ WATE Y] FRE
93, RIB 0]+ 5~7 mm, HWQl o] F7= 7|&
2.0t A 1.8t 7HA] S48 Qro 2 whE s)A1S X8 s)

QlARA, kA HH @ Frro(m e vzt )
T e FAREEE)ell ok 13) sl A A} Aot AU
2, F2 e 271, RIB3°]: S mm)’ o] LA HH(E T
9.0 mm, RZ7}: 9.6 mm)S A €] 8tal &5 -5 oA =+
7F A SIS Tl HE AR S HEA T2 o)
St AAIRES A starz) Gk i AA AlE F 1A} 4
Az} 535 J5S F7 AAHS =& 1 Ay
= Fig. 129] U182} 2}

MM #F 372 7] Honeycomb &74-2] CellF-4]
o T4 Rib TE2E F7He FEo|t} o] dhFo] 7h
A w S 2 XX = Qi FFRE BT Q)
UhFig. 13)

S TEske] A7) @bl 483
M= BEd B F2o] HF AAVIEE oflieh 2
o] A3l ThFig. 14). ©17]14 RR 5 Fe| L2 2}
o] YA H AT Afo]=)dl] whet 4 gl 7S
Eal 371 A7 (-1.0kg) AES & 5= Ut

AR VLR S AP R S AESH

Proposal 1 ‘ Proposal 2

Proposal 3

Pic.

ﬁf ‘ iﬁf%n BRKT A
Shape Honeycomb Honeycomb Radial
No of Rail 2 1 1
‘ Proposal 1 Proposal 2 Proposal 3
OTR PANEL
STIFFNESS Ok oK Ok
—_ —_— ~—
el I il Ol
BY PRESSURE (1
KPA) B D i B
- OK:9.0mm - NG :9.6mm - NG :103mm
I Fi ¥
ROOF MODE | @ 53z [ un > v
I oK ki NG [iz NG

Fig. 12 Analysis (Parts)

Reinforcement shape

Fig. 13 Reinforcement shape

Engine Vehicle

-Grid Pattern RIB
(depth : 9mm)
- Main Thickness : 2.0t

-Honeycomb Pattern RIB
(depth : 5mm)
- Main Thickness : 1.8t

Fig. 14 Final design

flste]l =9 Az B AEAEE dESlal B

DIMENSION 2! 9] % X

¥
o
fot
f
e
&
¥9,
32
;L

2.6 2312

2

My = 12

fo > o X &

i1t

N

2

ot

N

NS

fo,

o2

2

oX,

b

ft

i

™

o

ol

32

uk

e

o o
ol
ol

o 2
r“.\(_)‘
N
B
It
jin
Ez N
[an2

L B
N

B
&
s

x
b
>
e
fr
o
i
I
o o
o
il
E}m r
Y%
o
dr M
i
o
1 o
o

Transactions of the Korean Society of Automotive Engineers, Vol. 27, No. 11, 2019 873



MAT PAINT W GLOSS PAINT

2.7 Azt m™7t

AF H 7= it
REWORK = 7 8)3}
T km) ot $-ER 3
YA (TEro1g 5
o] Fodt ARE gl
A o Cat= A EAJA

A TH(Fig. 16).

;0 Wi

N—

o

(=]

2.
o

e

g

>

H

]

[e3

[<]
5% 53 FEabd xe] AR 3 as

1) 3F3} FIPT F: 5 534 ddF=

Z NS Sl A 71Ee] FAEAHRRIE) o] 484

g 3 ghddi] 22 % AR EadE 48 5 A%,

SHAAKZEV 4ol A5 29 % BEs 7t 7

7hE AREE FElA A AT A PR AR
o

g 5 sl

<Unit :kg>
e -3.4 (22%)
——— 44 (29%)
STEEL Modular Modular Roof(Zero
Roof(Engine) Emission Vehicle)

2) 5 2412 &-4-3 SMCEHA] SA7]E: GF-SMCS}

> A

=

Ju -

S|
=
ST
R=)
3
c
3}

ool (M

)

fr 2 ofn
o Yo N

—_

i 32 8 oo N

Y
ol

X
T

—

SLofm O off o PN
b

ofN

=22 27 A11E, 2019

=g o] tgsaAE &85 BES 725 RSk
E=217]14S FH(FWES]: 37(KR 1020180059588,
KR 1020170172980, KR1020180132941), 3] 53]: 2
ZA(US 16/192.096, CN201811440870.5)) 3 2L H = o] F
ZH] glo] 7] AHlE 283 FiF A8 7Hs s &
138kt



3) AARA ATE TR }%“%
7} EolA)= SMC =735 Ri &H%EIMH 8

References

-ll.°l
f
n
8
=}
=
oy
o ki

1) J. Gordon, Industrial Design of Plastics Products,

SN whEl A S SR skglan vkl el Wiley-Interscience, 2002.

77, RIBS] 9737712, RIBS] 3£, i\‘% RAIL®] 7 2) New Material Car Body, Motor Fall Illustrator,
50 QA AL Fatel 4 B0 WA AN 2016,

HA st AAE 7 AU 53] 7] Steel T 48 2} 3) Polymer Composite Materials Market and Technology
F 5L 52 TE A SHNVH A 5S EHe3th Development Trend, Bir Research Group, 2011.

4) TheFek TR}l 2 dE 7 |2 Jdske] & 4) M. Duhovic and F. Schrodinger, Advanced Simulation
E Ae] 232 9 g a3t ek e tyzpel of Polymer Composite SMC Using Fluid-Structure
~Ell S palel 4 gl om, thakst el @ o] Interaction, International LSDYNA Users Conference,
_ _ _ 2014.

A& gt W de glol 48w 5 (f)ldr _ - 5) K. -S. Kim and K. -M. Bae, “Trend of Carbon

5) HTA A7F BAH HH: SMCE S8 HA T2 Fiber-reinforced Composites for Lightweight Vehicles,”
X8 Al 71 CFRPeF t] 80 %] Alww] Hass Elastomers and Composites, Vol.47, No.1, pp.65-74,
a5 a3 An|ed E«l /=8 FA)(FEA 2012.

2] 2" T3 O8] 30 %) o= L# g $ak 7 6) J.S. Lee, S. G. Wee and S. S. Park, “Development
A2 o syt o]s) *@*P 2}Eo] AL 7)E 28 of the Modular Roof Panel Using Glass Fiber Com-
base =3 tH] &) $-4=3} v} posite,” KSAE Fall Conference Proceedings, pp.906-
907, 2019.
20%
SMC ROOF CFRP ROOF

6) F4 BAH AL: SMC B B8 T8 A
of 2 g3hozi Aol % AP, AW T A=
AP AAEE FDS YT 5 9o sMCA
A 54 714 B4o) 9] Wl ek ARA(

S, CFRP $)e4 WAsHe 283t o] A4 ¥
HEAH 54 S5 AL 488 2EH 0 9
4% 5 99

Transactions of the Korean Society of Automotive Engineers, Vol. 27, No. 11, 2019 875



	모듈형 유리섬유 복합재 루프판넬 구조 개발
	Abstract
	1. 서론
	2. 본론
	3. 결론
	References


