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ABSTRACT: Long fiber reinforced nylon6 pellets (Verton, PF-700-10HI) were injection mold-
ed and the influence of the mold gate thickness was investigated. Microstructure of injection-
molded long fiber reinforced thermoplastics (LFRTP) could be roughly subdivided into one
core region and two skin regions. We established the criterion for division of the regions,
which was 54.7° of orientation angle (6). The fiber length and the fiber orientation in injec-
tion molded specimens were measured in order to investigate the influence by the processing
conditions such as holding pressure and injection speed. In spite of the fiber breakage by in-
creasing the holding pressure, the mechanical properties of the specimens were improved by
the enhanced fiber orientation. An increase in holding pressure led to denser packing and in-
creased the skin region. Also, a higher injection speed led to fiber breakage and decreased the
skin region. The mechanical properties of injection molded specimens could be iinproved by
increasing the holding pressure and decreasing the injection speed.

Keywords: long fiber reinforced thermoplastics, injection molding, fiber orientation, holding
Dressure, injection speed.
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Schematic diagram of short Schenmﬁé diagram of long
fiber reinforced pellet fiber reinforced pellet

Figure 1. Schematics of fiber reinforced pellets.
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(b) LFRTP
(fiber diameter : 20 zm)
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(fiber diameter : 10 zm)

Figure 2. SEM microphotographs of the fracture sur-
face for the fiber reinforced thermoplastics. (a) SFRTP
and (b) LFRTP.

AlEel MIZE. UYE62 &§25E 220~230TC
Z2A, A ARAEA iEe] 2x e =EREYE
FHugko @ 260—265—250—180 Col RIS
7HA dstg e, AR ARERAEAE BAERE
t} 15 CAHE ¥ 275—280—270—180 Ce} &
= ¥ E 714 4A s Battenfeld UNILOG
2040 A& H7IE o838l ANAE Az o
21 &% A9 Fole, AR BY Al AS
Y exdM dERFHEY 52 £§ YRGS 27
g2 156 CHE ¥ 257} HYsojol flon?
BH 2&xv 60CE AN AEiEe
80bar2 X3Pl  wigt(back pressure)&
12barz2 nRPAZoH, A2 F ¥ AJZte 25%
2 433

2 H¥e] gz AlE4%9l ¥ (holding pres-
sure) & AA3A e, HYS A& 5% ¢ %
£33l Waloz 75, 50, 25, Obare] Bt
ARES Azsldd AREEE A7)
HYLEE 152 B, o|d U A
3,7, 11, 159 AIEEEE Ad AHE
o, 2% ulE dZFool WY
e AZE=s FHH B Heed
A3l Ad&xe 1/59 39 £x2 R4
At

M2 g8 FYoA ARG AHe HfZo] vim
& 93 A/ dE& %o ¥ZE Battenfeld
UNILOG 4000 Al2A4 872 A2 4% 40 (max. ;

Z

4 b
o X

4r o
I

I

2

O

% 1o 3
W 2 ko

KX
=
heylus §
ou

ofi
n Mo

o
123
N,

22,
o J
ol
-~

#Faiol A23¥ A5z 19999 9¥

UdE SgAse] A2AFA 3R uATEd A s

"
of
o

Skin region

Core region
X3

Skin region

Figure 3. Schematic diagram of photographing the
cross-section of specimen.
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Table 1. Comparison of the Fiber Lengths in
LFRTP for the Different Positions in the Mold
(Specimen, Runner, and Sprue) and the Different
Molds (Thick and Thin Mold Gate Thickness)

mold type - mold A° mold B
fiber length L,(mm) L, (mm) L,(mm) L, (mm)
sprue 0.97 1.82 0.96 2.63
runner 0.63 1.37 0.78 1.39
specimen 0.49 0.78 0.78 1.37
L, : Number average fiber length (mm).
L, : Weight average fiber length (mm).
2 Rattenfeld UNILOG 2040 (injection speed: 7 (max. : 15), hold-
ing pressure:75bar). ° Battenfeld UNILOG 4000 (injection
speed: 40 (max.:100), holding pressure: 75 bar).

¥ =Xg F=
inch @eol2] blunt

y oz 7] 2.95mmAlHd 0.1

oA st

=XE F1 4

[}

2 o

K
»

MRE0|. dutdoz R LEEL AIEAHEA
58 B UYL F 2ZFE AX 0% 23 A%
sl Ao =gl =, Huld =24¢ 882
88 AlojlEE T3 sulE] gdoz golrpl Hdl.
2 2gdM e £58C] &S &8 U2 ¥ 39
galel] wel 4{7 sEHE 48 AR ¢
& Au%, A AHozRE {AHRE F235
o m;.g. Z7%3le] Table 19] UYepiQlon, Ut
YA vnE 8 FdF A& FYol BN
)&= Battenfeld UNILOG 400094 =] =gt AlH e
ARZolx 3 JehQdd

At FPo F¢ Ay FEe] @Ho] ¥4 3mm
o a9 B 9HE 92 e v, 284
Ag B9 A& VY FEo] dEe 10mm Zo)
o] A AY mokg wu o], 2ZRE AP £ 90
= 3% APA Hioio] FHAl doly AAFHe s
2 ARZ0lE XL A&S B + AN

EA R AEAdYlA 4%#54 azle A
He 4455 ydne oiad] o3 Adgyd &
gL F= WA=, € 5 oW B AJEEEE
A $8E8 o ARt AagYd o3 g
Ae AL Hasshs Wyo] g og=n Yokt
Uxt B0 2 ARAPYINE ALY A 4 A

o

684

Ao

&35 -0 - H8Y
0.80
0 @ number average fiber length
T weight average fiber length
0.75
3 0.70
E
£ 0.65
<)
]
~ 060 A
3 [
e 0.55 C O
o
g
® 050} @
<
0.45 L
o °
0.40
3 7 11 15

Relative injection speed
Figure 4. Average fiber length of the LFRTP speci-

men as a function of injection speed (holding pres-
sure: 75 bar).

5o g ZHFEZ Al HA MHFHolE
Fig. 49 Yepliddh. a2elM BB A2&mr) 3
Zhell wmet Aol Holzt A og Radte
Fe € F don, ol AxExe FUld wEg A
2g2o FUl2 s “°—4 TP Aozt 24ad
€ A%E BoAl 8 A Bloh

Ale4nd ug *"v"r"ol TE(L./L)E 2H
B AleEer ¥e de di2del ¥t aA |
B v, AlR &5} 7ol 41 AlHe] HfHe
¥ A9 248 /A8 ¢ F AUt o= A}
E5571 394 72 A g} Aoyt 7 HRE
o] F7tEe AYGEHE oVix Rdx FFH7 o
Bo|r}S

DA B A8 AL AIRETE 72 Sl B
A& 75barz AAE A=F AHe HEE F23)
o Zolg A& ¥ Z7 0.23mme FHF H§
Zol9} 0.28 mme| 53 HF H{ZolE By -’f—&’i
ol FaF B3 ANEe dfZolol vl By
AR 172 AHE dERfRY F o) o4 "éva
°l& RASIE Aol HAPP) TLE FS 24H
B AlRRc 5@ 7AF BAge JUehalg
d&do

HYL 3W U8 F A8 ¥yt Loyl A

il

oh'. of

Polymer(Korea) Vol. 23, No. 5, September 1999



FA6 2% ULE 2YARY AEHE
0.80 F
R | @ number average fiber length
0.75 , (] weight average fiber length
£
E 070 o
= ]
(o]
5 065
&
£ 0.60 - _
o = -
o
© 0.55
@
>
N 0.50t @
fé ' °
3 0.45 ® [ ]
0.40
0 25 50 75

Holding pressure (bar)
Figure 5. Average fiber length of LFRTP specimen
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Figure 7. Photomicrographs of the cross-section in
LFRTP specimen for the different holding pressure
(injection speed: 7).
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Figure 8. Orientation angle (§) of the fibers in the
LFRTP specimen as a function of the normalized
thickness direction of the specimen for the different
injection speed (holding pressure: 75 bar).
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Figure 9. The change of the skin region for the

LFRTP as a function of injection speed (holding pres-
sure: 75 bar).
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LFRTP as a function of holding pressure (injection
speed: 7).
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Figure 14. Tensile strength of the LFRTP (A) and
the SFRTP (@) as a function of holding pressure (in-
jection speed: 7).
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