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Tab.1 Characteristics of biaxially oriented PET films
Equilibrium film Tensile film
Characteristic
1= 2= Rig 4

Thickeness (um) 12 12 12 12

p (g /cm?) 1.3971 1.3964 1.3888 1.3928

M, (10%) L7 1.65 1.55 1.47
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Fig 2 Synthesis scattering diagram (SSD)
a) SSD 1 b) SSD II of FRS—XRSA
¢) XRS of annealed PET sample
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Fig.3 Correction of polar angle. Ax and A denote the arc length,

dy and df are the angle increment
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Tab.2 Comparison between x* (MT—XRS) and x* (p)

X Sample
‘ = 2 ¥ 4
x*% (MT-XRS) 38.08 39.89 42.52 37.31
x*%(p) 37.41 37.01 32.61 34.93
p(g /em?) 1.3971 1.3964 1.3888 1.3928
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Fig4 Biaxial pole figures of (TO1), (T10), (Z10), (T21), (OT1), (201), (TT3) plane —normals
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AN IMPROVEMENT OF FRS —XRSA TO CHARACTERIZE THE
CRYSTALLINITY OF BIAXIALLY ORIENTATED PET FILMS

LU Wenqi, HU lJiacong
(Department of Macromolecular Science, Fudan University, Shanghai 200433)

Abstract FRS—XRSA (Full —Reciprocal Space X —Ray Scattering Analysis) is a new
procedure to characterize the crystallinity and orientation of various preferred
orientation polymers. FRS—XRSA overcomes the difficulty of sample orientation
when the crystallinity of orientated sample is measured by the powder method (PM).
FRS—XRSA can also study the crystallinity of the deformed sample in the stretching
and recovery processes. In our work, we measured XRS in two directions, i. e. lati-
tude angle §,=0°(MD) and 90 °(TD) and Ax,=10°. Thus MT—XRS crystallinity
x* was obtained. Here an approximation was assumed, i. e. the distribution of
XRS from M to T direction was monotonous and smooth. But usually that is impossi-
ble. Therefore, an improvement of FRS—XRSA was made as follows. First, accord-
ing to the intensity distribution of FRS—XRS, the inserted XRS intensities in
o, B=0~ 90° at Ax,, AB,=10°, were obtained, then FRS—XRS crystallinity X% ,
which accords with the theoritical basis, can be calculated. Second, the correction fac-
tor of polar angle cosa, was considered in FRS—XRS. Third, the strange—point at
a,=0 ° where cosa is zero, was dealt with reasonably. The results are reasonable and
satisfatory. Meanwhile, the distribution of the crystallite size in FRS was obtained.

Key words FRS—XRSA, Biaxially orientated PET, Crystallinity, Crystallite size.





