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Abstract

A study on the Fiber Orientation of Injection—Molded
Long Fiber Reinforced Polymeric Composites

Lee, Kang
Advisor : Prof. Yoon, Sung—un
Major in Mechanical & Metallurgical Education

Graduate School of Education, Chosun University

This dissertation aims to systematically study the various phenomena which
arise from injecton molding of plastic composites reinforced with long fiber.
Seperation and orientation result from the difference in flow of matrix and fiver
during the molding process of fiber—reinforced plastic composites. There has
been many research on these matters in consideration of compression molding
of composites which are composed of fiber mats. However, there has been no
research on the molding conditions which affect the fiber content in injection—
molded fiber—-reinforced composites.

This thesis experimentally studies the influences of such molding parameters
such as fiber length and content affecting on distribution of fiber content in
products.

Long fiber—reinforced composites are injection-molded in order to measure
the orientation in injection-molded products, and the products are
photographed with soft x-rays. The intensity of the photograph is applied by

an image scanner, and the fiber orientation distribution of products is measured
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by using an image-processing technique. Finally the relationship of the weight
rate in fiber content of the product and fiber orientation function J and that of

the injection molding condition and fiber orientation function J are investigated.
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Gate Flow direction 50 mm

Fig. 1 Fiber orientation state of rectangular-shaped part after injection molding.
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Fig. 2 Model of the minute part of the soft X-ray photograph.
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3t drtaA ZEhaE SRt A AREE L dEHd o3 A
frolth. e @ I HEEA S LFC(Long Fiber—-Reinforced Plastic—

Compound : ©]3} LFO)& A=A 3§ a7 A3t 2ty S48 A/

T2 10wt%, 20 wt%, 30 wt%, 50 wt%, 70 wt%ol™ A+dol= 10mm = A+

=2,
>~

o} Felo] = o] Stk Table 12 Af3-r&o] 30 wt%l -l s LFC

o 4dg BN FL Aol

Table 1 Material natural properties of LFC

Type LFC
Fiber content(wt%) 30

Density 1.1
Elongation(%) 4

Tensile strength (kg/mm®) 12.1
Elastic modulus (kgy/mm?) 430
Flexural strength (kg;/mm?) 15.2
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Flexural modulus (kg;/mm?) 580
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9.202(260g), A}&%8 1994kg/cm?, AFEEL  140cm’/sec ©] T}

3.2 A =4

3.2.1 ANZ JRE) AHuE BE =7

Ao ALt ARe A7 E7tad S48 EFAEA B 2=
ZIAAPP)ol HstAl= A7 E8ta8 F92=(LFO) oIt 27] A9
Zolx 10mmo]x A-FaH&& 10, 30, 50, 70 wt%ol®, AFuisF EXE =43}

ol tals SARY. FsEHEE TR Sae a8A g2
AogE olm A Yl Sl SAEIL = AR

saw Fe¥e 5 = AF
ol 9aia Hgdct 552 717 34 E threshold2th F27 oW AHF2

Table 2 Injection molding conditions for fiber orientation

Type LFC
Glass fiber content(wt%) 10, 30,50,70
Injection pressure (kgi/cm®) 700,1000, 1300
Holding pressure (kgi/cm®) 500
Cooling time (sec) 25
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Table 3 Injection molding conditions for short-shot & thickness direction

Type LFC
Glass fiber content (wt%) 30, 50, 70
Injection pressure (kgg/cm®) 1000
Holding pressure (kgi/cm?) 0
Cooling time (sec) 25
Mold temperature (°C) 70
Barrel temperature (°C) 250
Injection rate (cm”/s) 70
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(a) Fiber content 10wt%

(b) Fiber content 30wt%
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(c) Fiber content 50wt%

(d) Fiber content 70wt%

Fig. 9 Soft X-ray photograph of injection molded rectangular parts.
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Fig. 14 Distribution fiber orientation for injection molded expand specimen.



(a) Fiber content 10wt%

(b) Fiber content 30wt%



(c) Fiber content 50wt%

Fig. 15 Soft X-ray photograph of injection molded circular parts.
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Fig. 18 Fiber orientation distribution for fiber content 30wt%
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Fig. 19 Distribution of fiber orientation for long fiber polymeric composites
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Orientation function J

Fig. 20 Fiber orientation distribution of fiber content 50wt% for thickness
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