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Abstract: Fiber arrangement was important for fiber reinforced thermoplastic composites using injection
fabrication. In this work, fiber arrangement in CF/PP was investigated to use electrical resistance (ER) method
during injection times. There were 3 types of injection products of CF/PP with different ER change ratio by
fiber arrangement. High ER change ratio case of injection CF/PP products had better increased tensile strength.
This reason was due to the fiber arrangement of CF/PP by injection. Fractured surface and contact angle of
CF/PP products were used to evaluate for injection product quality. Uniform fiber arrangement of CF/PP by
injection type exhibited the uniform heat condition of melted CF/PP. Steady thermal transfer effect occurred
from melted CF/PP to steel injection mold. Steady thermal transfer effect of CF/PP was transmitted to high
ER change ratio of mold. Ultimately, good condition CF/PP product by injection molding method could be
predicted by using ER method.

Keywords: electrical resistance method, injection, CF/PP composites, fiber arrangement
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Figure 2. ER of melted CF/PP during injection time and

tensile results of CF/PP composites (type 1) : (a) tensile re-
sults; (b) changed ER ratio of CF/PP during injection time.
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tensile results of CF/PP composites (type 2) : (a) tensile re-
sults; (b) changed ER ratio of CF/PP during injection time.

7t type 122 AHYHJT AZAE X257} Bl
= BHEH He vgo R 71%1 W Afe wido] &
HER FEld S dSs B AATE Type 19 A%
T A7t BE typed= E}_Ejﬂ e A= A
EHEE i AdElol 93k FFelet A5S
o). =3 PP7IA o] PO 7 Ao S CFPP &
dAE7F AFEATL S = U
Figure 32| ZA¥= 001RGE =23 0.02Rt #e
A71AE WsteE Uehd AAES type 22 BT
A7IAG A AAe} A= g Ao|th
Type 10 Hl&] ¥lnd w2 AAFEe} Yol 2
Hals A 4 Ak 30712 AAE T 12719 A
Aol type ZE %aagigrq o]z ZEE 50 MPaol’d
el HlaLA]
Type 1ol Hl H OJ%WC}EOH EH%& 27} CM@EE
UeRd Mol tisiA, vad A3 dEje] CF WE

(o

}.9.39 o}‘_.



18 AT - A9
70
60
g sor
T 40 y
= 4
o /4
) /4
z L
Z 030 y
.'_5' /
=
9
= 20r
101
(\' 1 1 1 1
0 0.4 0.8 1.2 1.6 2
Strain (%)
(a)
0.05
0.04
=~
) \
.
0.03F N, R
M
o ull}\\‘ﬂ')
(Rl
2ok RN
. 1 "t‘\\\‘ ~
< ! \!‘\‘ .
\
| | N“\ \\\
0.01 N YRR
R e P
OOERYS 3‘:‘3‘?‘“"‘-\‘
Ot e
_001 1 L 1
0 5 10 15 20
Time (s)
(b

Figure 4. ER of melted CF/PP during injection time and
tensile results of CF/PP composites (type 2) : (a) tensile re-
sults; (b) changed ER ratio of CF/PP during injection time.

o] ® CFPP 4¥
.

Figure 42| A= F39] A7|Ag HIIZ=7} 0.02
Hoh 34 #stdE 2ol sl type 3= At <l
ART} A7AEY Wsle A9E A Aotk
F=7} 60 MPaE duom, EA gk Fd3t

Zell £ ¢ ATk 3070 T 67l Al
17J<— /HE:]EO]Z]D]— M =l AT
921 JIAAE BEXE vlgto 2 A CF/PP

BgAgn AEEo AzHEe 209 FAT 5 3

=

e

EEETa dids) =

30 g
52 o

o~
T

Ql

411r

RLS

r
[o

=

FTIH 02 ¢ Figures 2, 3, 49 AFE nigog
Aesnd A7) A *Jiﬂ =712 4= CE/PPY] <l
AAE7E F7HEI 1A tigk BE7b kg FR o=
Yelues AES AR =3 30 wi%
CF/PP E3A= g EAZ <)

-~ Type 1
—— Type2

20

Time (s)
Figure 5. ER detection of CF/PP during injection time with
different type.

Figure 6. Fracture surface of CF/PP with different type :
(a) type 1; (b) type 2 and (c) type 3.

=
CF parts
(a) (b) (©)

Figure 7. Model of injection condition with different CF/PP
e : (a) type 1; (b) type 2; (c) type 3.

80%2] CF/PP A& Eo] type 1, 28 AFHH, HH
A5 widoe]l @ el AFFo] 2002 AHAFES &
A& 4 AU

Figure 5% Figures 2, 3, 42| 235
3k CF/PP AF=F9 TRERE YAHE=

FHE o A A17H A1S, 20164



A7NAE B7h 9 AFE o] 43 CFPP H53AE AEAEE AR wiad 27t 19

100

90 -

——

80

—

Contact angle ()

0

Type 1 Type 2 Type 3
Figure 8. Contact angle and surface of CF/PP specimens.

Ads Fed Tzl Type 3°] 7H =2 A
l?ﬂ?ﬂ HIl =& YERH, type 29 A¢ 002 o] 3},
3

type 12] 745 0.01 oJsle] 7| A& tﬂﬂ £ e
= g 5 AT
Figure 69 ZA¥+= CFPP Al&F2 A gows

w3 Aot A A ek ARRIOA 1S
T dE AL AEFY typeE CF/PP Ul F-2] 4459
] E]'E = Aolth Wioll EAsk= A-we
dol typ 29] 739, AHY TR SHE A
F’H}%w-tq type 39] 7§° Aol wjdo] 1EA o] F
ozl Aejoldnt. MA A A= Ao} A7 A
Helwo ek AE nE O F typed H7|A4 3 W3}
Lo Zpo7} LAY E = ool thall HZeiE ™ Figure
73 2o mag A E & ok
Figure 7(a) 225} 2ol type 19 A5, AZA=
oA Algo] a1, 0172}7“:Q X7 A et 2
5ol CFPP AHEFe SY df &3 71t
A= A7 wEolzt A8 & AT A=A
As7h Be de RESHs 7Re] PPREG Tha
d 7heAol =t w2 EXAEEE VR @44
FHFoE FFo HAVAEY ¥zl FAH & I
n e FE dlolgtn A E 4 Ak wEbA AL
Fefoll 538 o AVAY HEt=E EA4sh=s B A
ol ] = TEldel HEF3= CFPP AE &§Hd 9
J4' CFe] X oAR7} A7AF Az ke
‘:]'3’— A = ok Type 19] ¢ 22 A7A S
L7 e o= CFPP AMZE 8889 xHo
F Bt} PP} O @Wol EAstr] wjolzt AHe
%\E]-. Figure 7(a), (b)%] EAE9} Zo], Type 13 Type
o A5 A &Fol TAHY CF-/] TETF ALS
T AT ol A= E5dY o
2 a9k pp 7]l -/]%]' " Z‘ﬂ‘?ﬂriﬂ_‘i
o] 7|/ W=

HHN'—O

HE HN ol u

T

ol X fo ™
mlN
X% rlo 1@ ol

Journal of Adhesion and Interface Vol.17, No.l 2016

Figure 9. Surface of CF/PP with different type :
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