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A study on the way to improve strength of LTV’s FRP structures
by optimizing laminated structure
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Abstract This paper presents the means of improving the strength of LTV's FRP structure for resolve and
prevent quality problems. LTV secures enough kerb weight by applying FRP materials at hood and rear
van assembly. However, because of FRP's inherent limitations, many initial quality problems such as
crack at connections have occurred. Moreover, hood assy' is concerned about fall of endurance, because
hood assy' have operated in abnormal condition. Therefore, this study executes lamination structure
optimizations of FRP structure for improving bending strength. As a results, hood and rear van's bending
strength at connections is improved 8.1 times and 1.5 times, respectively. Also hood assy's plate secures
endurance life and improve 1.7 times of critical load about abnormal operating conditions through 1.4

times improvement of bending strength.
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Fig. 1. Composite material parts at LTV
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Fig. 6. The shapes of chop mat(left) and combo

mat(right)

Combo matE= RTM F#ol & A] FRP A5 7t ¢
SAF]  PP(Poly
AAAZIAL g

EEEEEY

ol s A%
-propylene)o|tt ULE F&

tﬂ-
=

EAAS 7112 ot A Hel9] A=1L2RE Combo
mat®} Chop mat7l A-5t2 A o]F+= 279 1+
oy, FXAEE 155 Mol

FH 7‘%]7'(1]94 A= 59 PR = #E0]

€ A7F 3lem, WiEole FRP + A1(24), 9

:Oﬂ% FRP + $X(18)9] HASF2E 7R3 3loH,

=R EE 132 elw. 2A 9= A Fat-2
&5 WHoIM St EAl= TAEHA ke, 57

Chop matE F&3t 482 RTM FHolALE HITEA|
23t AAjolct. FHMHo] #8E%E Roving mat2}

DBLT—L— HeRAS 7= Az g9l AAolt)

o] et HEE 722 FRYELE 223 Wolth

2.3 FRP Fx= ZTiHaget
231 HEeL

FRP 7239 ZEAA Yool AZF B,
FRP 499] 4572 W3 5ty el siek o)

AFUEAY 48 FRP 7222 2 9ol & & A o2 At A=E ?—15‘}04 7%4 & 7hsdt A&
AEle AT sfig Fool it @A 2 H =59 A ARk s fs) BEATE RIS
=5 g%t 4= Table 134 2t 23t 52 AATEE RP-J 7JE E*éoﬂ et A
FE2PA Y HRolMe dhol TAEE B4 Folld AT AP ol Hand lay-up 5l =5} *l

o] e, Mo YSoll=
ol HEEhs JAAR H8Ee ASFRE AL A A

or] FREL 28 Il ZA R A7) A @A

FRP + =X27), 9=

wael 74 0] Ssien, 4% 49 B9
o 499 FeFol H Polde B AF Y 34

A=

o] et 9 g Aitell o RS BRI &

=N e

o 287Mdo] aHHA| ot Wi7de] Aske 4= = SHE 52 FRPY A5 AlF 31 SOl i =

Table 1. The problems of FRP structures and their laminated structure, bending strength

Problems

Quality control item

Laminated structure/Bending strength

Hood Assy'
{Connection)

Cracks at the connections

Bending strength

Glue(Putty)
FRP(CHOP MAT + Resin)
FRP(CHOP MAT + Resin)

(Bending strength : 28 W)

Hood Assy'
(Plate)

Concerns about durability
deterioration of hood’s
plate due to change in

operational concepts

Durability, Bending
strength, Crack

FRP(Combo MAT + Resin)
Hood, Center plate
FRP(CHOP MAT + Resin)

(Bending strength : 155 i)

Rear van Assy'

{Connection)

Cracks at the connections

Bending strength

FRP(CHOP MAT + Resin)
FRP(CHOP MAT + Resin)
FRP(CHOP MAT + Resin)

Rear van Assy'

(Plate)

(Bending strength : 132 1)

FRP(CHOP MAT + Resin)
FRP(CHOP MAT +Resin)

[ RearVan Roof plate I G0 DRty
FRP(Roving MAT +Resin)

(Bending strength : 223 )
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Table 2. The problems of FRP structures and their laminated structure, bending strength

Laminated structure/Bending strength

Quality control item

Before After
Glue(Putty) FRDP(CHOP MAT + Resin)
Hood, Center plate [l Hood, Front plate FRP(CHOP MAT + Resin)
Hood Assy :
{Connection) G MAT+Resin) FRP(CHOP MAT + Resin)
FRP(CHOPMAT +Resin) FRP(CHOP MAT + Resin)

Bending strength

(Bending strength : 28 Jf)

FRP(CHOP MAT + Resin)
(Bending strength : 228 Ik

FRP(CHOPMAT + Resin) FRP(CHOP MAI + Resin)
. FRP(CHOP MAT + Resin)
Rear Van, Roof plate Rear Van, Side plate
Rear van Assy' .
{Connection) R EIR AR FRP(CHOP MAT + Resin)
FRP(CHOPMAT +Resin) FRP(CHOP MAI + Resin)

(Bending strength :

FRP(CHOP MAT + Resin)
(Bending strength : 236 b
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Table 3. The results of FRP lamination of hood’s

plate
FRP material Bending
Group Strength
#1 #2 #3 (variation)
1 Chop mat | Combo mat | Chop mat é%%ﬂ
. 0,
2 Chop mat | Combo mat | Yarn cloth (2435299)
.. 0,
3 Chop mat | Combo mat - (113720]@>
- B 0,
4 Combo mat | Chop mat - 15(9_)MBI
5 Yarn cloth | Combo mat | Chop mat (%;)49%
6 Yarn cloth | Combo mat| Yarn cloth (231552?;
.. 0,
7 Yarn cloth | Combo mat - (118882&
. 0,
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Table 4. The results of limit load test
Position
Load No.1 No.2 No.3 No.4 No.5
@WI® W e [|W| B |Ww|B|®W]|®B
100kgf | X X X X X X X X
120kgf X X X X X
140kgf | O X O X O X O X X
160kgf | - X - X - X - X - X
180kgf | - X - X - X - X - X
200kgf | - X - O - X - X - X
220kgf | - X - X - X - X - X
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Table 5. The optimization results of lamination structure for LTV's FRP parts

Quality control item Before After
G"-E(F‘“:h;l) FRP(CHOP MAT + Resin)
FRP(CHOP MAT + Resin)
Hood, Center plate | Hood, Front plate
Hood Assy' . . FRP(CHOP MAT + Resin)
. Bending strength FRP(CHOP MAT + Resin) esin
{Connection) . FRP(CHOP MAT + Resin)
FRP(CHOP MAT + Resin) FRP(CHOP MAT + Resin)
(Bending strength : 28 I {Bending strength : 228 I
i FRP(YARN CLOTH + Resin)
Hood, Center plate FRP(Combo MAT + Resin) Hood, Center plate FRP(COMBO MAT + Resin)
. . FRP(CHOP MAT +Resin) FRP(CHOP MAT + Resin)
Hood Assy’ Durability, Bending
(Platey strength, Crack (Bending strength : 155 W) (Bending strength : 224 I
(Durability 1 : 5,000 cycle at 100 kgf) {Durability 1 : 5,000 cycle at 100 kgf)
(Durability 2 : 140 kgf) {Durability 2 : 180 kgf)

{Crack : No identified)

{Crack : No identified)

FRP(CHOPMAT + Resin) FRP(CHOP MAT + Resin)
- FRP(CHOP MAT + Resin)
R Assy’ Rear Van, Roof plate Rear Van, Side plate [ Rear van, side piate |
ear van Ass . ;
ASSy Bending strength FRP(CHOPMAT +Resin) FRP(CHOP MAT + Resin)
{Connection) FRP(CHOP MAT + Resin)
FRP(CHOPMAT + Resin)

{Bending strength :

FRP(CHOP MAT + Resin)

132 Wy {Bending strength : 236 I
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