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A Study on Fiber Orientation of Compression-Molded
Rib type Products

S. H. Jo, Y. J. Oh, K. S. Lee, and S. U. Yoon

Abstract
Compression molding is widely used process for the industrial forming of fiber reinforced plastic articles. Its

applications are of an extreme variety and the products range from large parts, such as used in the automotive
industry to much smaller objects. In this paper, distribution of fiber orientation by the image processing method
for rib type compression molded products of each fiber content is measured. And the effects of fiber content,

product size on the orientation state are discussed.

Key Words : Long Fiber Reinforced Plastic Composites, Fiber Orientation,‘ Rib-type Compresssion

Molding, Fiber content

1LAME

iz Zste Sdgag EdARe MY & 5L ¢
& 71AA e Aok BAAL AR 22 HZE
2 34 ARl BgARe 7€ F5A8 9 ®
& B AL /AT ok =9 B@AYRS J1AH
AL e WE SEe mE gy Aedds
3 Azgyse AA4E7E o 208 AE Rt d
A g HAEGE e dgstd oS o 2%
3 88S vy & U F2E ERAHRE F2A
Z o]gste Afoe ghe "olu FAZ FAL FH
2 24 48S M Hed o E2aY EdAEy 7t
FHdE 2A AFAIUF AT HeE Us 7 U
o

FEY

o

g adz A% 5 A A= A

» AU AT
»# Ieidstd 7jA- e T
e zAOta 7] A F e

AddA AlEAYERT Hojuug gy, $FAdEY
TFZREEZ A &gd] ojg¥n gtk =¥ S
FTAL AEAY T vlgt g FHE AT
A7l Aol 3 ghol AFstn AR @u7t ¢
Hom AEAAEAM AMEE dERg Yon oA
e 77|19 ¥HAL = AEFL e F¢ AE
A G g3 TH2E ARRE = A7) gl
e gdds e AES QMY de AEdYRG
rEAdEel o Agsitl ol AEAHAEHE o] &3
23l i 23 AEL e B4y M £ EAF
2 BEgAue AR Aolrh & HH9 wFgs A
BAgelty, I8z E dFdxe gBegd 4%
E& =AY AE 9, A5 ug dgd nXe A
HEe 7|3l 2719t AFEREY GFel disA
23 A3g ragct

- 313 -



21 HRuEES

Aol WFolN HYES Sk E3} Qolo] vl
e grow A48 249 APAZ HIYF Ak 4
e 0<0 <xol B9 Aol A W HRNTD
g(O)E & 4 ()34 2o) Yehd & Qe

q(B)=%[—g%% c0529+—((%—t% sin219]_1 1)

714 J& Stein®el s AW 244 I FLE R
qg wggr o )9 2.

J-2] _/jz cos 6 a(6) d(6)—1 @
714, J=0 & o] THEE vehlm J=1 o[AY
J-1018 xFoly y& W¥gozw WMFs gleg o
o g,

22 sgg?@
@ X4 A9l slanel 2de Fig 1o Uehin
o0, agelA FLREL Hfolnh

(a) Slightly orientation (b) Medium orientation (c) Highly orientation

Fig. 1 Model of the minute part of the soft X-ray
photograph

Fig. 1 @oId 343 799 S} A9 glonz
o ASlE oW YL 2A Yok ¥ AT
£ ¥EAE ol 4a9 PUe AFHEE )
A7 ok 4ael Wel 2AE At Fg
e o2l FEAL e TPelth ol AedlE
SR WeeR oF $PYE AU Bk Fig 10
SEAZE 2 A6 7N BT WFoz
@ YL AU 22 95 Uk ool FEAE
Heugte 2RVY AAE KBRS Sobel
operator® ol g3kl AEseck

AR FEAAH, AVE FY Sasd Fun
g 250 oEd ARBD AAE QWHE 8
aApole SEA LG A BEHR AL 4G
o) gol Thresholdt} 2 o A4k

rir

AG=(14H| + | aV1)/2 &)
293, $A9 $RLY 0% e 2o

g=tan "' (4Vx4H™ ) + x/2 @

4 @9 4Gt BFE Has AW Had BEA
2 AY3E Roln XA AozVY ol FEA
2olq BE sadl dstel WYost AGE TR
& o 449 BEE Oe3 2o) Yojaek

HyB=NiB] BN, (k=0,1,2,...n=1) )

7)1 n& 79 BE4E el Ny(k) < H9e
Ny(B)=(2k—1) 2/2n< 6<(2k+1): n/2n ©)
ot} Mg J& A E o8N FHHE
Ny(R) 2 2¥ At
Fig. 2& wlg5%3 wigdne 48 @48 Jehd 1
Yolth o] adelM Hf i g4 31 4 o, g+
Z3 dAMY BAE, 3=0 ¥ "e vFFEa A4
AE Jeplz gl

0.6 - Orientation principal axis

Relative fiber length

-90 0 90
Orientation angle 8 (degree)

Fig. 2 Distribution of the fiber orientation angle

3.4 8

. =

g2d JYEe) AR ded viAe 483 A
sty AR TS A4yl AF Ase Al
AEEAFEE, GMT g, AFeiE 20wtk
Owt)e olg3tHn a2z HFFS URYLE o
Q%3] AF 9 AFEE Fig 3o Hehlizle

- 314 -



o, 71 0EEF FrZd 2o, Agg A7)
Bl 2083 712 & ¥ 33 33 4FAY
St US4 E YEE AEHS Folt¥eZ 3mm
4 Adsted Soft x-rayAbdS 2933t
AEFW Al dele Aoz dehdr] 9E A
Qe e AFEe] AFtiAolr] mWEe] Aol
goz 12% Azdgen AT dfre wee
=7 9E2 Yehhsink

Fig. 3 Schematic diagram of the rib-type mold
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Fig. 4 Fiber orientation distribution for fiber content 20wt%
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ig. 6 X-ray photograph and fiber orientation distribution of compression molded specimen II
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