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(Effect of Filler on Orientation of Polymeric Composite)
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(a) non-filler

(b) 30 wt%

Figure 3. X-ray diffraction photographs for drawn samples of glass filled polypropylene.
(a) non-filler; (b) filled with 30 weight % glass filler.
The draw ratios for these samples are shown in Figure 1
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Figure 5. Effect of filler and draw ratios on angular distribution of the parallel component of fluorescence
intensity for polyethylene/glass beads composites.
Filler contents are indicated by wt 9%, and draw ratios by numbers.
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Figure 6. Effect of filler on angular distribution of
the parallel component of fluorescence inte-
nsity for the drawn composites. (PP/glass
particle)

Numbers in wt % show the filler contents.

15



' 20k ] _ X (Tu=T)ASp
' 0.20 . g=2erl 2_1) (15)

7 A o= EER neckingfE)), X.v= #ifk
b, T.e RERRE, Te EHRE, AS.
015+- 5 | B4AE entropy, A& EHEMILl .

28l (15)RY] BHRESE &2 neckiTf
BE pEE el @] MRRARS AX. KR

wRAL ste AL mwstgde. ®mESH TR

/ o delAl, X9 AS.ol b7t Q& Hez 5

/ HO4(15) R FHT F A

/ i necking FEJ)& necking FEJI-5IIREE~
o ' B BAfRA SIEEEE 0o st kT
st/ | % a —fmez &S I necking
' / Jre SINEHERS, 2k, FOREURC] A matrix
ol BT A fillers EHE B2 o

/ ‘ s} 7ro] &be] Q0] necking fEHC ZHE filler
N | l ! of Aele EAE W & FIEY necking )
0 002 004 o006 o008 01 o.2A #FEstIof drk, el wiojok & Iy

Vi 2 filler/} matrixgl FAFrpolA wE AR
Figure 7. Effect of volume fraction of filler on values & stz glE vhel A fiHE 9, 2 4 °
of Vy calculated from eq. (7). filler 4] 9lolAe] HEIL RO Lol

~+010F

Before drawing After drawing
— L—Q

Ly

!
i&

(A)

e

s
| = ®
Figure 8. Models for obtaining critical necking stress of composite material. Lg and LT mean length before

drawing. L, and L, mean length after drawing. Ap and AyT mean surface area before drawing.
* indicates composite sample.

AL
o O
v

16 Polymer (Korea) Vol.3, No.1, January 1979



Figure 8% 72 zihgh
aodIlias
Figure 84 (A)¥ @7 Fuel CRFH) neck

M, (B)E (A)g A& mo Tl fillerd #
18 30H2] neck WEfhel Qlol A9 Akt =)<
zol| fnsled A F (EIRS =& FEEEE 3le]
A9 )& ZAAG. (A) 2 Bl dolA
neck ZEffo] FE3 U E/ES WH W= 3id

W=F.(Ly—Lo) (16)

W*=E~(Ly— L") a7
04 14 AR neck FEfRARN A matrix
ol HmATF #slw, fillre #EARA F=
gfrak Jo Polethu BEshd, MR =L
SRR A = fillerd] $fL7} ksl BEER-S
FERY & Jomz A2 F2 FHT sl
#et Aoz FMEY H5TFE 2= (A), (B)
o oA

W=w* (18)

o) BIFSE marshA Aok,
A7A (A), Bel Qo] #4 e e
RIS Ak sEseha

model F+3ol o 3he] B

o.=F./A, ¢, "=F>|A5 (19)
A=Ly/L,, AX*=Ly~/Ly (20)
A |
AoLy Vo Vo 1
e ALl ASER /Y

%, We 98, F.= neck MY EH
BRI, Lo, Acs %% EMES REES BiE
B, Ly neck M WHE, o &0 T%
2] EER necking fEF), iv F45FH] neck &
ke, Vo BT BH Ve fillers) $45%
oltk. EV, Vit FHEAHC gelAY @HTF
o} fillerd] gBREAEC) T, &Fe *TE: Rl
ARE FrkS

15)3%3 (16)~(@DRE MAse] Ema
(22)%Ke] dojxict,

F=oe A (1-V)) (22)

E2H A34d A1% 19799 149

(22)5g #wssbd oh-39 (23)R Zrh
Vi="1—[(65/e) [ {G—1)/(A"—1)}] (23
(23) ol PP/metallic glass particle #H &%
o] 2] WEE oF, o, AV, AE ¥l EHEE
‘ﬁﬂ—“’ﬁ"] G ek filler FEEHAS AL
& 48 5 vk ol A& filler A o
6]-0# plotd} 71o] Figure 9o]c}*5, Figure 72 #5
B9} F—3HA FeEEST o Bl ﬂﬁ‘?ﬁﬂ@? 7kt
ol9} o] A3 o} FHoE Z
ol HES o] ol FHA %}“
Fo Bel AY e #e Azte A
o f@fre] EETS i
5. FIERL &5
LLEelA et maTFEAeR Rk
ol past fillere] ol dhslo] 7lgste] B3ich
—io 2 fEGR FELIRS EAZEE filler
o} wEhmel olsbed ETEE, MRSl el
v dhe] FEMIRS] MRS B 24 ETECh
ol & g upeizre] Mtk HHT Bk

T T T L
0201 j
o/ I
i
015} -
I
i
Q
010+
o
005t ;
O 1 | L 1
0 002 0.04 0.06 [0]8}] 01
\i

Figure 9. Effect of volume fraction of filler on values
of V/ calculated from eq. (23).

17



o] FiRe WAl ¥ate R A
Boll 2A fkEFdehe AMA S st & W),
—HERBST HEHHY e ETA=
FRoz g, oled L ¥4, & g4
HES AR A AR dE REE
o] fillerd] fkste] BRI, = SHFHY B
FIEe] obx fibril €59 ¥4 S Mists &
] B LEelTh o d |
EF& Botd e, AR HHRJIE E7s=
WA A G fillerd] HEAMMIREE matrixe}
o) B, i fillero] BE), filler R
A8 1519} boundary region®] ESo] B
3 Hzeor LES .,

E ol s} e —EEREST HAMEY B
w3 LA Bkl A WRE obgE g
3ted A okl ghet,

51 B R

1. H.L. Cox, Brit.J. Appl. Phys.,
(1952).
2. A. Relly, W.P. Tyson, High :Strength

John Wiley and Sons, 578

3, 72

Materials,
(1965).
3. T. Hayashi, Proc. Inter. Symposium on
Space Tech. and Sci. Tokyo 683 (1963).
4. 7EH, #H, ERKBFERSHERRSE
10, 471 (1974).
5. S.S. Brenner, J. Appl. Phys.,
(1956).

27, 1484

6. K. Kawamura and G.M. Jenkins, J. Mater.

Sci., 5, 262 (1970).
7. WA BAREAMEEGE, 385 (1977).
8. Z. Hashin and B. W. Rosen, J. Appl. Mech.,
223 (1964).

9. B.Paul, Trans. of AIME., 218, 36 (1260).

10. S. Boucher, J. Comp. Mater., 8, 82,
(1974).

11. FR3, IS, BAEAMRIEGEE 3, 76
1977).

12. H. Alter, J. Appl. Poly. Sci., 9,
(1965).

1525

18

13.
14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.
25.

26.

27.
28.

29.

30.

31

32.

33.

Farris, J. Appl. Poly. Sci., 8, 25 (1964).
L.E. Nielsen and T.B. Lewis, J. Poly.
Sci., 7, 1705 (1969).

K.C. Rusch, Poly. Eng. Sci.,
(1971).

E. Hagerup, J. Appl. Poly., Sci., 7, 1093
(1963).

M. Fila et al,
(1972).

J.O. Outwater and M. C. Murphy, Modern
Plastics, 160 (1973).

T. Hirai and D.E. Klin,
Mater., 7, 160, (1973).
T.L. Smith, Trans. Soc. Rheol., 3, 113
(1959).

11, 211

J. Mater. Sci., 7, 983

J.  Comp.

N. Narkis and L. Nicholais, J. Appl. ’
Poly. Sci., 15, 469 (171).
L.E. Nielsen, J. Appl. Poly. Sci., 10,

97 (1966).

£ AT, HH B% B RE B4 &%
S, 33, 463 (1976).

R.J. Roe, J. Appl. Phys., 36,2024(1965).
mIEELR,  WAEAME,  #REREE, 21, S 120
(1965), S 177 (1965).

Wk, FHER, &57T, 15, 889
(1966).

f£ 7Kg, REE data

Z.W. Wilchinsky, J. Appl.
1969 (1560).

Y. Nishijima, M. Umegae, Repts. Progr.
Poly. Phys. Japen., 9, 497 (1966).
Y. Nishijima, S. Oku, Repts.
Poly. Phys. Japan., 9, 501 (1966).
Y. Nishijima. M. Yano, Repts. Pragr.
Poly. Phys. Japan., 10, 469 (1967).

M. Yamamoto, Y. Nishijima, Repis.
Progr Poly. Phy. Japan., 11, 499 (1968).
B Wk, MA@, 24, 555 (1968).

Y. Nishijima, Y. Onogi, Repts.
Poly. Phys. Japan., 11, 407 (1968).

&

Phys., 31,

Progr.

Progr.

Polymer (Korea) Vol.3, No.1, January 1979



35.

36.

37.

38.

39.

40.

Y. Nishijima, Y. Onogi, Repts.
Poly. Phys. Japan., 11, 411 (1968).

Progr.

R. Yamazaki, Onogi, Repts. Progr. Poly.

Japan., 11," 415 (1968).

R. Yamazaki, Y. Nishijima, Repts. Progr.

Poly. Phys., Japan., 12, 439 (1969).
T. Fujimoto, Y. Nishijima Repts.
Poly. Phys. Japan., 9, 457 (1966).
T. Asai, Y. Nishijima, Repts. Progr.
Poly. Phys. Japan., 11, 391 (1968).

G. Kraus, Reinforcement elastomers, Chap.

4, Intersci. Publ.,, New York, (1965).

Zel A3d A13 19794 149

Progr.

41.

42.

43.

45.

46.

Y. Wada, J. Appl. Poly. Sci., 15, 183
(1971).

A KRR E ®BIYTRE MU, 75
(1977). '
BHEME, RHEth, G5 7Ea9884E 25,
885 (1976).

A. Sh. Goikman, Nol. Shat, Vysokomol.
Soyed. A13., No.8 1844 (1971).

fE &E, HERIEKZE -tk Ch.3
(1978).

£ A&, ERER SRR, BHRE,

BHBOKERABRFEESE 77 (1974).



