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A Study on the Impact Fracture Behavior of Side Plate
for G/T 35ton Class FRP Vessel
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Abstract

This paper describes the failure mechanism and Charpy impact test of Fiber glass Reinforced
Plastic composites which it was actually used for side plate of vessel. There are two
examinations. The examination I, the specimens which it given temperature range -25C ~50C
and with different initial notch length did impact test and then it compared impact energy(Uc)
and impact fracture toughness(Gic). The examination Il, the specimens which it putted into fresh
water and sea water for scheduled hours did impact test and it compared impact energy(Uc) and
impact fracture toughness(Gic). From examination I, it showed that impact energy(Uc) and
impact fracture toughness(Gic) were peak at ambient temperature and decrease as temperature
reduced. Fracture toughness(Gic) showed increase as initial notch length reduced. From
examination Il, impact energy(Uc) and impact fracture toughness(Gic) tended to increase which
specimens putted in fresh water compared with sea water and maximum tolerance rate tend to
decrease as permeation hours will be long.

% Keywords : Fiber glass Reinforced Plastic composites(FRP &34 &), impact test(5 2
Al9l), impact energy(Uc)(5Z ot o 4 &), impact fracture toughness(Gic)
(ZA 5t 4 )

64



LA &

Whe] St Al m o] S 23] Bk U
N2E 7144 E4% 7He 53 5 A+
7438t ZetAE (Fiber glass Reinforced Plastic)=
S8t a7, e W AR, WA o= <lel
7R E@L}Hiolﬁ]—' 0] ;{HE_E‘ 0&1{]_}_—1-1 oy
1 A ffiber)oll 71 A1 A (matrix)E o3
ﬁéﬁ—x—i ol AZ(lamination)?4S AA

L3 & (composite materials)g $3AI71TE,

olu) Bk F2 T2EY HES Gy

S, 72 4470 AR RS AR 37

Kole] 155 U HHE AT 4TS

Bt} Jela Ealge] AgSH 49, SAE

$e498 TAA A BsEe Ary

AR UG5S Ft] HFS AL WY
.

IS K
TA= ‘4‘5 T 3le %%Q"é-‘rﬂ of HI’GH 057}
o PR A xols agAdEtoly 4]
Adbo] AR = ghE|o} ARgSRaL 2 Lof| =&Y
URZA] 1| AFof 2857 9fef A=
o} 2utol| A FRP AubAzof = A4
HA wizol EASHIFA7E ol o]EHH
Aohd EGA R O AMEE B A9
o= ZLAE| 2, vl AH 2, o FA] 50
15 X3} oA E A= DAt

FHEAY Zo] Ex3t EHE 4
g 5& ket 7heket ARR 2 7] A 4
| H]3 7+Z 0] A 7sto] =il FRP 4% A14to]

S

L
r,

oo 0 o pg
u

=
W |,
A
rIr

4
2
=
%

d
o:

35=g FRPUE oIEXixol SAM 7S et 37

Hxﬂxﬁii T ARG AL QlT, ey o2k

Al ARl Aol vl A o=
Od"ﬂ okoh—i spetA o2 Eobysi FHA4dE 71
HoE 0] 83t L2 59
J—]‘-\—] Aoy &4 584 (damage tolerance)
o2 Qi*]ﬁq E3h el 4= 4 W7k gAY
& A = (FRP=
ﬂabﬂ qw/u HAX = 7|A4H EAXo] &

=

ot B 5 B Aze] ula) st Aol
Ao A SR SpY B RRA § R
£.910] 93+ F A o] 9L 7)ot

o] He gl %‘i‘%*roﬂ FFe 7| gzl

ek, oD BAIAEA ol B B
g0l Hofsta] E40] ks Uera

Hashal Qv f7|eter Bt St 24
Ee o] =S EET AR 2Ee

AlZtol whet WA Elo, o3t Hsl2 AZuo]
7|4 o] AststA Hrt, 45 7] FollAl
= AE7E BARE 5 B ol =E2E S o
SE FRP QXHE A e F0ke
ME dHAY Qlet, of2jgt Ao Hol o
AN & E o] Sl FRP Alue] oM<
7] $18 FRP 3= izt =1t
5 5 Yol gt A7 =] magt
Q3 AAoltt, Leuf SEjuetol=
Al AA S AR 5
AL Ao Slet, wepa £
+& ExstEoAHE
AR AAA E| dsto] 27
A H3to] kS aksal Zk2te] x| 2710

SLEHst] WE FA4uty OJ

5

2 I
%
o o

=
1 % 4 fe
oN N
D
lo 1T

4 M

ol PN

By 2 o
-
2
>
rir
ofi :lo
A
u&

65



2.1 dells

Aol A48 AR 355 T g
Heti uteke)e] M2 elme] A3
AL g g

A (AR
= GFRP=

1) 24
Chopped strand mat 450g/n?,
Woven roving 860g/m’
AZ4A (12ply) : Mat +Mat + Roving +
Mat + Roving + Mat + Roving + Mat +
Roving + Mat + Roving + Mat

2) E23} Z#o|AHZ 4| (Unsaturated
polyester resin)

A MES =Y 7 7 3hg 4 Wn e
Al FHAIA 12 plyE ASSHiT A5
ARY Al 7|2, BES A B B Y
/o] WAYER] e FoJsto] Afsiglon,

A

Z| Ao} 2] 81 52 Chopped strand mat7}
_(H

ASIE 5990 Z A0 A AJ33H
7 ]74]14 AEE UeE L @ sAIE A
< 2004).

66

Table 1. Mechanical properties of FRP
Specimen
Items Unit[Value| Test Method

Tensile strength M | 151 | KS M 3305 @ 2004

Tensile elastic modulus | o | 24.5 | KS M 3305 : 2004

Bending strength M | 238 | KS M 3305 @ 2004

Bending elastic modulus | cra | 10.4 | KS M 3305 : 2004

Hardness(Bacol) - | 48 |KSM 3305 : 2004
Volume fraction of fiber | % | 39.8 | KS M 3305 : 2004
Thickness mn | 12 | KS M 3305 : 2004
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