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ABSTRACT: Wide-angle X-ray diffraction has been used to investigate different crystalliza-
tion behavior of casting polypropylene (CPP) and that of uniaxially, biaxially oriented
isotactic polypropylene (iPP). It is proved that the crystal structure of CPP can be analyzed by
contribution of amorphous to the crystal structure of quenched, « of iPP, the processing and
crystallization condition of CPP is well characterized by that structure. The occurence of b-
axis orientation under mechanical drawing was also observed. Introducing the newly defined
Ky-value (b-axis orientation index), which is relative intensity of (040) plane in e-crystal, ori-
entation mechanism of iPP under drawing is well discribed.

Keywords: isotactic polypropylene, crystallization, uniaxial, biaxial drawing, orientation, b-axis
orientation index, Ki-value. \

&M B
form)”7} cubic,

W oz wolgexa 9o, F¥TE (quenched

Isotactic polypropylene (iPP)e] AA4¢xzt Hxz}
FEE, AAFIAA (isotacticity; II) T PP 18
o] 543 2R AA gL BET oy 7S
2! iPP7} HZART AHe] ZZEE smetic
(quenched form)T7x9} o, B 72l Alo]dt 7%’8:[11
2 &A% 83l v Qo) [PPY AATZEE= mono
clinic (@), hexagonal (f), triclinic (y)2] —T’-}J} )

F2H A218 A33 19974 5¢

tetragonal®] Wxo] ZAALzs}
hexagonal, monoclinic 274 9] disorder packing®
TE TOE AU 3lu;, FZAARE trigonal,
7-27%4& orthchombice 2 ®HiEE= Z! PP 7
A7z #F == AL Ay Fo|th o|HE =
g Fdlo IPPe AAFzel AASAZA Bl
ATE 83 AP n glon} o) ARFFEI
FTAEI o] Tol BE AT, B3] AgF



B A

é% ;%—t— casting polypropylene (CPP)2] Z
P AAlN fiEE e 3¢ A
]3} Aol IPPel Abdolset vl
59)? pform PPe] 234 9

, Hibi 59® 2d=, 427 X-43d
PP4 vkl B3 AF Fol o F
Edd A 59 Aelzigez Aegd PP
A&t AT Ao, A¥Ag A
o] Baslel AA) HgdE ool °“:}
mebs PP 454 2 aigEde A8 Az
Weol e} agdTh

37} X-43A7] (wide-angle X-ray diffraction;
WAXD)E ol &% iPPel @4l 9 sjPE4o] st
ATS YaiME PP ZREAT Aid =& I
Ad o] Wslel Aol g B3 oyt dasict
Turner-Jones 52 BFZA¢] characterization®
9l3ted B(300)He) o-AA Wit ddiAl v
K-gke Aatgon, fARgE & o8-8l -2
RAA57F Belgdnt. Chu 5% K-3t& pform
PPo] d2¢I4l (uniaxial drawing)ol] <3 W3
(deformation) A7 ALaldx, Meille 525 4
iPP z2dFE Eslo] wigke] $EEHE e-nuclea-
tione] £%7} fARY HFEEHT Zobx, non-
B ¥HAL (reflection) Hek B-ubAke] g ol A Liek
v, foa Addoldle &8 (melting)ol 1% A2
4 o] Hajhe Wtk O ﬂ—@xéé 450
Azse IEH «Z2Fol ETY
iPP matrixd] EX3o] YL A
Radhakrishnan 5-&7 7}3-Z7d) —LE; 1PP.4 HH )
ATE 3o} o-FA9] (040) FHAME
o] AHLE % (take up speed)ol] HlH ]@%
th e o3 ¥ HAbo| (0k0) ko] b-Z Wi
axis orientation)d] 2|3 A= Tk Wl (uni-
axial orientation)& (040) wkile] Z &=
7= 5 v AR AEe fIsbe, a(040),
@ (110) ALl AiHQl Hj7t E=3 (birefrin-
gence)d] wlHIdE Hug n©v o] & &
Trotigonon 52° e- 249} wF=E (110), (130)
Aol o-AAHA T A F=HQ] af A
(Avio, A)E o183t vehd & glon, vige
7} AR Wt (111), (041) whAle] =7} as)

[‘ |

420

3

- A
=1

U

W Alekar (110), (130) wlAp} Z71sitke A}
Ae wAsIETh. T3 Binsbergen 52° (040) ®b
Atel Zs e vige] 57}5’”“ E}E} Z7repH, ol

= £ FAEPEA ols
e “H%Lﬂ Aol (040) ‘%’}*}4 BAEE F7HA
epitaxial double orientation® #¥It= ATE
Be 2RF vt gon, Zipper $&Y 0lE PP
Aol =83t rh

2 3= CPPe ZAHEA S PP &34,
ZAAld o % 7“‘7815](7‘1%4 v gEA e
AFAQ whEe ABsl, ol& lEEd, ¢

)

>
> ox BN o
flo [ ok

o] t}& iPPY| 3*.%0}04 iPPo] &l @ ujd E
ke Zlolth ol& Sl dFA, olFHA
WE PPe] ATz #F A7E FYsAH

o4 @

AYEA. NEe AEFESEH(F) 9 polypropyl-
eneql HF31C (MI=3, [I=97)& A}&3l¢c}. 48
o] A14-E A= Placo?] casting film machine
(T40.400)3} Iwamoto SeisakushoA}le] o]ZFHAIZ
A2 (BIX-702-8)& ol&3ld Alxsgen, X-
A8d AP RigakuAly 37 X-A3d R4y
(wide angle X-ray diffractormeter Rint2000;
WAXD) 2 sastgch. 482 CPP M/CE ol &
&led A 23t casting polypropylene (CPP)& 57
Ha Fig. 17 o] A= ¥, 100, 300, 400 n
CPPel il 2 X-4 H4g Sgailen, o
300 9] sheetE 145 Cold dZ/0|F AAAA
ANEHE AxF F Aoz PP Fg sdd]
vehbeE 260=10°~30°9A 2°/mincz 33
(40 kV x40 mA) 3}

AN, A= A4 5 37hge] §le CPP
o] BALdE 24, ¥4TE (quenched form)e)
Wy wel vjAA o 94 HHEAAE AR TF&
Esla] qEaoy, daAge Afde 718
ok P2 X-Ad3E é# o] 8% 1PP9| wlj
3 A0 il olefel o] (040) WALS
2l vl K- o3t o] & o] &3l o
AEAAE A AT
2 A7 =9% K-we -2 (040) &

£ o r_E 24

159} &

A
=N

Polymer(Korea) Vol. 21, No. 3, May 1997



3zt X-A3] -4 & o] &3 Polypropylened] QAA%E A+

Uniaxial Streching Film
/ x15,2,3,4,5
CPP Sheet/Film [ 145 C
100, 300, 400 m

Biaxial Streching Film ]
1.5%X1.5,2%2,3%x3,4%x4,5%5

Figure 1. Sample preparation and it’s procedure.
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Figure 2. Wide angle X-ray diffraction pattern ac-

cording to the thickness of CPP (a) and the computer
simulation results of CPP.
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Table 1. Wide Angle Diffraction Pattern of Uni-
axially Drawn Sample (145 C)

relative intensity (%)
(110) (040) (130) (111)/(041) (060)
158 /A 75 100 93 30/52 12 0.286
24) 44 100 92 66 16/25 10 0.308
3w AN 79 100 65 13/22 11 0.358
48 A4 80 100 55 9 0.426
Suf A4l 88 100 59 10 0.405
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Figure 3. Wide angle X-ray diffraction pattern of
uniaxially drawn sample.
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Figure 4. K,-value of uniaxially drawn sample ac-
cording to the drawing ratio.
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Figure 5. Wide angle X-ray diffraction pattern of bi-
axially drawn sample.
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Table 2. Wide Angle Diffraction Pattern of Biax-
ially Drawn Sample (145 C)

relative intensity (%)
(110) (040) (130) (111)/(041) (060)
15x15 59 100 43 9/16 11 0.441
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sample
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Figure 6. K,-value of biaxially drwan sample accord-
ing to the drawing ratio.
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Figure 7. Wide angle X-ray diffraction pattern of
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