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ZE # : Polymer matrix &= Low Density polyethylene & {# s}z fiberglass & — KO =
B #HEARH

2 #B fiberglass &) #4417} continuous fiber Y wl = Hollister o] “EEIZ{ES} A9 —F
3z discontinuous fiber Y o= MY A#E 1/2 BE¢ld o]= High Density polyethylene
o Aenrt £ g nodEd, ®=H N-S-aminoethyl-r-aminopropyl trimethoxy silane o
2 fiberglass & HEI S 10 %79 AHEEN A& BRMEET & F3)dhe BRE &
Ak,

Abstract : Low density polyethylene composites filled with fiberglass of two
forms were used for the studies. The role of continuous fiber and discontinuous
fiber in reinforced plastics composite was experimentally investigated.

The results indicated that the tensile strength of low density polyethylene
composite filled with continuous fiberglass was in good agreement with Hollister’s:
theory, and those filled with discontinuous fiberglass showed about one half of the
theoretically predicated strength values.

When the surface of fiberglass was pretreated by N-§-amino ethyl-y-amino propyl
trimethoxy silane, in the plotted range of volume fraction up to 109%, the strength
was higher than the theoretical value.
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1. # &

Low density polyethylene (LDPE)-2 High
density polyethylene (HDPE) Z}&=  #p#: ol Al
FZREO] VT HEMKY EMENE B
& #ol7k glvh. PE & fnlitke] $x 7=
SEME,  THEMMZ] EFst e BES
LDPE 7} HDPE 9] ubg mute] s1A] o™
o]¥ HEholA LDPE &= H&iktz REHA &
e EifelH ¥z #ifd vtz ks,

E#ET ol=f3k LDPE S B#BEM LS HAd ¢
Al LDPE & o2 PRES] ik oz HAAA o
LREES BES v § JetE doluyt
o v Hollister® 7} %3 X FHESI EE3
o @& FEI HE, HEAG =23 oF E
& s o 2]7}R] coupling agent & fiberglass
of pEFSte] ¥4 A7) fiberglass reinforced LDPE
E BESE T2 B o] Bl BEIS H
#ifl, =]z HDPEM 9} [higd)ch.

2R B
2.1 B¢ % RE

LDPE & H#A Showa Yuka K.K #I5(Grade
2250, density 0.922, Melt Index 5.0)-& f# 3}
3 fiberglass & F 7 o] 10¢¢ Aoz FijR1e
sample BE A} coupling agent = Dow
corning Bl o 24 ol 6FEE G EYU)

(CH30)3 Si(CH3) sNHCH,CH,NH, (1)

(CH30)3 Si(CH,)sCl (1)
(CHg3) 3 SiCl (m)
(CH,=CH) CH,SiCl, (V)
(CHj) 3SiNHSi (CH3) 5 (V)
clz 7T
(CH30)3Si(CHy) 4 N (CH;),0C—C=CH,
CHs),
(W)
2.2 2

AER| £ % AL 4 ton press (Shimadzu
Seisakusho Co., 7329} Rt HifHel
Cutter (No. 51539) 9} CM-10 Type & Thickness

‘Tester, =23 Universal testing Instrument

32

Model TM-SM & {5 FI3}4 o}
2.3 Fiberglass 2| XEER

Coupling agent (I )9} (V)< benzene & (II)
s} (V)4 acetone, 28z (1) ()L FF7
FE Bl I 1% BReR £% TESS
ZEM-S ZH st FA fiberglass & 442
coupling agent ¥l —&WHA A A A =7 A
o] 105°C oll A 1555 A 2A 2 ehgoll HRAY

2.4 LDPE2| #4&

Pellet §1f82] LDPE & 135°C ¢ 4] 100 kg/cm?
2 348 mEstY FA 1.9~2 1mmE A 5§
74& 3sle] LDPE plate & ¢4 ghEdet. =8
S.UA] virgin fiberglass 8+ 6 #2] coupling agent
2 EKHEEHI 5mm, 10mm, 20mm, 30mm, L
2] 32 continuous fiber & A& H F| =l LDPE
plate A}o]o] BEEAA 155°C oA 1077/ 100
kg/cm? 2 fUEESFS] pogRet. oW mEEsH]A
o] polymer matrix ¢l LDPE 7} 88 ¢ fiber-
glass Abol 2 =& i, IAFIAE 54 F
B3] BES A FATE EaFel el §4

< AA dah
2.5 BERE

fiberglass @i e 2 5lEs =& #iked AB
F& &% 584 ghsol 18R ER=E KE
A7l ol AT 5K strain FHEE 50
mm/min 2 3} FEH L,

3 R A R

3.1 Continuous fiberglass.

BHEFEMZA continuous fiber & HH3IA =
£ 7% = & Hollister o] #&EIS1 o]
Table I 2] 3t& fRAZ}IE

0. =110V;+1. 2(1— V) o] &}

Table 1. Properties of LDPE and Fiberglass

Material .
Property ————_ LDPE E Fiberglass
Tensile strength 1.2kg/mm? | 110 kg/mm?
Density 0.922 2.53
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Figure 1. Theoretical and experimental data for the

tensile strength of continuous fiberglass
reinforced LDPE.

(4714 0. & composite 9] 5ERE] . V;
= fiberglass 9] BERHEHE)

o] 7ol olete] A" gk} HElA feolA
ke Aol —3ks glot(Figure 1),

ol2l g & MEL] FEENE A Al A
A EE FoMATIE A fiberglass 9
LDPE 7} th7o] eh4 % & 6}t 7} fiberglass =
4¥dg¢ LDPE+ £44dE stz zog
fiberglass = LDPE &} 4 2A4wW¥ L 3}c}r}
Bilre] doj etz A #+5) =4 fiberglassr} brittle
T ule dgo] £4UYsE AT A @
I ] Aol ol Fo BES S F
ko AzbEl o

3. 2 Discontinuous fiberglass.

Discontinuous fiber 2 #H&AZA LW Fx:=

L Vr+ow' —Vy) ol

(4714 1. & critical lengtholx ¢,/ & #&i
B5Er strain @] matrix 9] stress)

O 2 yield strength @1 1.1kg/mm? o 2 3
fiberglass &) FIRMBE ) HE-S 0,=110kg/mm?,

2|0

ac=0f<1—

Azd A1z 19789 19

dr=10g o] o ©] 21>} LDPE £}+9] Hz3% 3o gs
= o=0.2kg/mm? 2 JE=}F =z
critical length [, = _gf_df o 98 fiberglass &
FRy3HA fEReHA 3H71 918l 5% critical len-
gth 1,=2.75 mm 7} ft}, fiberglass & &583] 3]
REEZLA] (ERAA 4 A s 8 AEBS
o] I, ¥t} =LA fiberglass & 5mm, 10mm, 20
mm, 30mm 2 YJErsled] —Hmeg KIS
%4 Wt discontinuous fiber & #H4A 7]
£ 7Z$ o] composite & fiberglass i o g 3|
#E3be fiberglass ¢} matrix & WY o 9
# A] fiberglass #ifJ7[A1 2 & fiberglass ZmEol BUET
Jio] sl o] BUET el €S| A fiberglass F
of BIEMENC] A7)= whetA] fiberglass & B
] EREs IdEHA He Aol zElz
composite 2] fiberglass = o] W iHiol = 7415 o]
A7) o} o] fiberglass o] fES1H- 32 fiberglass 2]
THWES) o ot BEEEER Vel Bt 2o F
RES) a5+ Hollister 7} 12538 Model of 4]
fiberglass & Fiifiol]l 1A 5IEENE BRol
sz Azt A kst o=y (1-—4- )7t
_01 o] ZF¥3fES10] discontinuous fiberglass & #

@

theoretical

-0

e experimental

10m

TENSLE STRENGTH (kgmn??)
A =

0 5 0 5
VOLUME FRACTION OF
FBERGLASS (%)

Figure 2. Theoretical and experimental data for the
tensile strength of discontinuous fiberglass
(5mm, 10mm) reinforced LDPE.
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Figure 3. Theoretical and experimental data for the

tensile strength of discontinuous fiberglass
(20mm, 30mm) reinforced LDPE.

£AZeH AR BEY BTsL dobn Adg

+ k. === o] discontinuous fiber 9]
ol¢ FHEHE W& BEE Aold w4

9] HiHfEe =

R
e} EEE U
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Figure 4. Comparison of tensile strength according to
the a value (/1)
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1=+ (Figure 2~Figure 3).

A “Lﬁﬂ/‘i MREE ZRSHE, F PHEdigk
a zk (/1)) w2t BREES] Holr} gl

£ 73] 4 4 At (Figure 4).
3.3 Coupling agent EEZHER

F HRE BT E A £% F HBe
A 7 A= B#EE 713 coupling agent &
Rt ol& 2k I oo w R £
BEE € T A9TB zev LDPE S B
coupling agent = W& 4 A =] Ealzio|d)
AEEI A= AR #EE 71A coupling agent
o2} 7k Foll Al R3] 6 ffio] el Ak FinfA
S &Y ¢ v @& A& (Figure 5~
Figure 8) ¢]+= HDPE & #HA&A AL w o} ) =
—EEka Qe 4 F AR Y &g
171 10% 0] st A vk FE SobelE 3
o}, 3Fd 5 mm (Figure 5) 9} 10 mm (Figure 6)-
& A$= coupling agent & I o 7+
€ 48 F Atk 2y olwlx 94 virgin
fiberglass ] 8} w}27}R 2 ghel]l wWEl 28 7t
S velz vk, Z8 3 20 mm (Figure 7) 9}
30 mm(Figure 8)# & -2 < vehiiz Qe

\.

theoretical «-

=)
X N » > @& O
R = =

TENSILE  SIRENGTH  { kg/mnf)

5 0 5
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SIBERGLASS (%)

Figure 5. Theoretical and experimental data for the:

tensile strength with treated discontinuous.
fiberglass (5mm) reinforced LDPE.

Polymer (Korea) Vol.2, No.1, January 1978



AT BEEe] Bkl W (D

T
o
-

theoretical

TENSILE STRENGTH {kg/mnf)
< 2

0’ 5 0 5
VOLUME FRACTION OF
FIBERGLASS (%!

Figure 6. Theoretical and experimental data for the
tensile strength with treated discontinuous
fiberglass (10mm) reinforced LDPE.
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Figure 7. Theoretical and experimental data for the
tensile strength with treated discontinuous
fiberglass (20mm) reinforced LDPE.
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Figure 8. Theoretical and experimental data for the
tensile strength with treated discontinuous
fiberglass (30 mm) reinforced LDPE.

¥ A2 coupling agent (I)7+ £334go]
10 % 747 HEREES A3 3]‘ Az =z o] Aol A
= B Astebe #ES Jehis g
& &gt} (Figure 7~F1gure 8). ol virgin
fiberglass & FHA L W= 722 #5829 Ther-
moplastic matrix &] T o & [HE Fi7} fiberglass
9] H3rgol FUhskel Fd g ez fiberglass
A37k9] A Zo] wA =o] o]8l fiberglass <]
A Z2L Dol = STHES Tl A crack o] TA:s}7]
4149 composite &] BREEZ} A B A A 3FsES] =)
Toleta AzE Y 28z coupling  agent o]

g8 mEAHRE [>I>I>W,V, 19 He
= BER ¥IFn 9ee ¢ 4 e
HDPES] 399k 8l (1)%9] kit $&
g vhehiw gle] 9 HzE o)fx gg
& ¢+ g

4. B B
LDPE-fiberglass & —54r:% composite 3R]
Bl APEREES BYokd e 2o
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(1) continuous fiber & HEHA A o] = IRE
T Hollister ©] i flio] A9 —3ksts it

(2) 5mm~30mm 2] discontinuous fiber & #
HFAZAE W= 5mme A9, F a=2d9:
B 22¢ dedor 10mm,
30mm 2 ZA A5 BEE oS Folsig
30mm = 9] 58E, F a«=11% == continuous
fiber ] o] Z2RES} Hr#Fale] # 95 %5 ez
St

(3) coupling agent & EEAL W& a gt
ek 94 £ g el Ed olRe
fiberglass = 9} & ¥-g=] o}

(4) coupling agent X4 &= 1> >N JHo.
2 FEHS Uz Y2 W, V, 0e AY v
<3 e YEls glEd fiberglass 7 5 mm
St 10mm 9ol = BAGHHES S84 ks 20
mm, 30mm Y7 &= fiberglass & AREEE-} 10 %
ol dtell A= HEE TS e )

20mm,

virgin
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