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Abstract—The spinning conditions that could diminish the spinning instability of polypropylene/polyethylene
blends were investigated. By frequency analysis, it was found that the draw resonance possessed harmonic
overtones and the period of draw resonance was proportional to the residence time. By mixing PP with PE,
the draw resonance was attenuated but the spin breakage occurred easily at high PE content where PE phases
became continuous. The melt fracture of PE at low spinning temperature was the onset parameter of the
draw vesonance for PP/PE blends. The die diameter had not significant effect on the D,./Dy» value of draw
resonance at the same flow rate. The critical draw ratio was decreased with increasing spin length. At high
die L/D ratio, the draw resonance was not affected by the L/D ratio, but the critical draw ratio was significantly
decreased as L/D ratio became small.
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Table 1. Grade and properties of PP and LDPE used for this experiment.

Grade MI(g/min) Density(g/cm®) MP(C) M, M, MWD
PP 5016H 15.0 0.90 164 37,000 225,000 5.7
LDPE 5321 3.0 0.92 104 21,000 151,000 7.3
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Fig. 2. Fiber diameter and velocity profiles of the blends along the spinline at 200TC .
Take up speed-flow rate: O 5m/min-0.716 cc/min, ~ 10 m/min-0.716 cc/min, ® 5 m/min-1.433 cc/min,

A 10 m/min-1.433 cc/min.
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Fig. 3. Fiber diameter and velocity profiles of the blends along the spinline at 180T .
Take up speed-flow rate: O 5m/min-0.716 cc/min, ~ 10 m/min-0.716 cc/min, @ 5 m/min-1.433 cc/min,

A 10 m/min-1.433 cc/min.
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Fig. 5. Period of draw resonance and residence time vs. apparent draw ratio.
Isothermal 200C ;Die diameter 1 mm, L/D 4 ; Flow rate 2.30 cc/min ; Spin length 10 cm.
O Period, @ Residence time.
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Fig. 6. Period of draw resonance and residence time vs. apparent draw ratio.
Isothermal 180T ; Die ¢iameter 1 mm, L/D 4 ; Flow rate 2.30 cc/min ; Spin length 10 cm.
O Period, ® Residence time.
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Fig. 8. Effect of spinning temperature on the Diae/Diin value of draw resonance.
Spin length 10 cm ; Die diameter 1 mm, L/D 4 ; Flow rate 2.30 cc/min ; Spinning temperature:
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Fig. 9. Effect of flow rate on the D,u/D,in value of draw resonance.
Spin length 10 cm ; Die diameter 1 mm, L/D 4 ; Isothermal 200C ; Flow rate : & 0.58 cc/min,
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Fig. 10. Effect of spin length on the D,u./D,:» value of draw resonance.
Isothermal 200C ; Die diameter 1 mm, L/D 4 ; Flow rate 2.30 cc/min ; Spin length : O 10 cm, o 12 cm.

The Korean J. of Rheology, Vol. 5, No. 1, 1993



74 7184 - QA4
4 4
[+ a o]
[o] " ©co
o Q0
€3F o o esr °
E N E 0® a
a ° o0 Q ) =2
=x2F Ao :2 o o
5]
E to c#a g I go aué“
e, | Sromft? 1
0 A i " 1 2 1 I 0 1 1 2 1 2 1 i
0 10 20 30 40 ] 10 20 30 40
Apparent draw ratio Apparent draw ratio
(a) PP/PE 100/0 (b) PP/PE 70/30
4 4
3 c3f
£ | E |
5 S
x2F o %2
E | S B E
O | comndgee’  LettroppastBessa
0 " i L 1 2 1 A 0 N 1 x 1 1 1 1
0 10 20 30 40 0 10 20 30 40
Apparent draw ratio Apparent draw ratio
(c) PP/PE 50/50 (d) PP/PE 30/70

Fig. 11. Effect of die L/D ratio on the D,./D,. value of draw resonance.
Isothermal 200C ; Flow rate 2.30 cc/min ; Spin length 10 cm ; Die diameter 1mm; L/D:0O 2, A 4,

o 8.
4
4 - aa®
L n °
o N °
c 3 » A c 3 'y
oot ANA ° —
£ | I“M ¢ g 4 A'
O o
x 2F .f .Ooc’oo % 2 A o
X e 0% x = 00
o (o]

R - .
bl Y

0 N 1 R 1 R 1 N 0 N 1 N 1 M 1 N
0 10 20 30 40 0 10 20 30 40

Apparent draw ratio Apparent draw ratio
(a) PP/PE 100/0 (b) PP/PE 70/30

Fig. 12. Effect of die diameter on the D,/D,.;, value of draw resonance at various flow rates.
Isothermal 200 ; Spin length 10 ¢cm ; Die L/D 4, Diameter-Flow rates : O¢1mm, 1.15cc/min, o ¢ 1
mm, 2.30 cc/m, @ ¢ 2 mm, 2.30 cc/min, a ¢ 2 mm, 4.60 cc/min, W ¢ 2 mm, 9.20 cc/min.

Jo
g
o

As5A A1E, 1993



Zejzagda/Zeldd

2 ez AT LD7F AAEHe 3% 34
Qsrouh, D7 e 2604 AAAAN o5
WolaA WAl BaAE A stk

At
B ATl gh=alsha) ek @Al 5 1 901-1006-006-
2)¢] Ao 97 Ao IAGF E =7

SN

Hne

e

1. CJ.S. Petrie and M.M. Denn, AICKE ], 22, 209
(1976).

2. G.J. Donnelly and C.B. Weinberger, I & EC Fun-
dam., 14, 334 (1975).

3. T. Matsuo and S. Kase, J. Appl. Polym. Sci., 20,

12.

13.

EFE &5Atel slox AT FF AT 75

367 (1976).

. A. Bergonzoni and AlJ. Dicrease, Polym. Eng. Sci.,

6, 45 (1966).

. A. Bergonzoni and A.]. Dicrease, Polym. Eng. Sci.,

6, 50 (1966).

. G. Vassilatos, 68th Annual Meeting of AIChE, Los

Angeles, Calif,, (1975).

. C.D. Han, RR. Lamonte and Y.T. Shah, J. Appl.

Polym. Sci.,, 16, 3307 (1972).

. A. Santamaria and J.L. White, . Appl. Polym. Sci.,

31, 209 (1986).

. H.J. Yoo, Polym. Eng. Sci, 27, 192 (1987).
10.
11

7144, 3-8, s 4, 148 (1992).

g F, 7194, A8, EAR-33tE #, 30, 217
(1993).

RJ. Fisher and M.M. Denn, AICKE ], 22, 236
(1976).

G.E. Hagler, Polym. Eng. Sci, 21, 121 (1981).

The Korean J. of Rheology, Vol. 5, No. 1, 1993



