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Rheology of 6-Nylon using the Parallel Plate Plastometer

Fujio Komatsu

Abstract

It is the most important to study the rheology of polymeric materials in order for us to use such
as chemical plant materials. By the extension of the Dienes equation, the present writer measured.
at the same time, the elasticity, viscoelasticity, viscosity,-delayed time and deformation portion of
high polyamide, 6-nylon at low rates of shear, using a parallel plate plastometer. The measurement
was based on a mathematical criterion for separating the viscous portion of the deformation from
the elastic and delayeded elastic components. Experimentally, the plate separation was measured at
a given temperature as a function of time.

From the experimental data, internal viscosity 7, in viscoelastic element, and external viscosity
Y3 in pure viscous flow were increased with the degree of polymerization of 6-nylon and Log
viscosity varied linearly in accordance with the reciprocal of absolute temperature.

Elasticity E; in pure elastic portion was increased, and elasticity E; in viscoelastic element was
shown to become maximum value, as applied load was large.

Log delayed time varied linearly with the reciprocal of absolute temperature, and the degree of
the polymerization, but, at low temperature, for molding of 6-nylon dissimilarly, the above relation
was not held; furthermore, it was recognized that the effect of delayed time for applied load was
similar to that for RT.
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plot ™1, BERWICEKRT S, HLEDS, BAK 250, 300 T3, < OBRE, HiCERMIC
BOLTOB, 50bb, RMNLOBROMAEKORZE, BICX2EENLS, BRICBU2
BEOWNHZ AV F—~DBDEES L O EELZLND, X, BEGHE 150 054, &R 20°C
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T, logr OEMRBLERLTOSDT, MEOERETHAS EEDLNE, X, 644 0v
DHZ AEBEREZ B CHAETHS-0, 50°C PITRHHEEEEARITNVLDEEZ LN
%, BT, OCY LOHmEBE TR, —Kkic, iﬁﬁi‘i@i%“ﬁ, FeEE g R L, BERERE
INETED, BIEIR TR, BEBBRIBART S, 20EGRE K22 KT,

i ]

log © P =500

Sec)
( P =900

£ =300

e 1

X— | P =150

OU 20 (130°C) 140°C) 25 {100y 30 (50°0) 20°C) 35
a/7Tyx10"

B—22 60kg WRFOXMESEC S0 5RENE ¢ & 8E s OBE

21, 22 iz 2 BENH & BAE p BIORE T 2 0BE»S, BELSEZHRE, Tk
BRI OB LM T '
7 = Aexp (pe/RT)
= Aexp (U/RT)
A: Constant
p: EHE
R: Gas Constant
T: Absolute Temperature (°K)
¢: monomer DN L K& —
OREBEMEIN B,
COBBRREREICENLTS, BIFRTT 5,
0 kg WETOBAE T, A=10% :=0695cal TH2, FELGED 1 mol ¥ DREH T
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6-F4 20 YOERBEERAR (LAY —) LD0T

WF—Z

Uy = 1043 cal/mol  p = 150 L DN T DN T F v & —

Ugeo = 417.0 cal/mol P =600 DVTOWIT FIF—

Ugo = 625.0 cal/mol  p = 900 12 DT D PR T F v & —

BT, 40kg, 60kg HEOBEES TIX, ERIZELOEFHRZH D EEEINS,

IV-T BEMKBEEEHE W EOBIER

BERMPREYNCEAEOMIC, —
EOBENS D ENS o 2, Hic, B
Bl ¢ S W E OB E RO R
F4ARREN B,

AL, —ERE, —FEESGEDD
DT, BEREEEE W OB Rick->T
BALLTW3, #->T, v=Aexp (pe/RT) O
RT LHSOHEEEDOOEELLNS,

X, #£-4 Th, EFHET, BREKBL
T, WEDOLERBEBEEHAZRES LHTH
B8, HI7AGEALUTIRED 2HEHDE
BLEOLND, i3, —Ric, BREOLE,
i, WEOHEAT, BEEERRS LT
BEB Do T,

V. #& B

FEHE, HUOBEEDA HEE D T EE
BEL, ZitE->T, MEEORE % % H
Lz,

EEMEELT6-74 v BELFA
IN B 729, parallel plate plastometer |2
iﬁf,C@ﬁﬂ@ﬁﬁ,%%ﬁ,%ﬁ®§
T % B XU, R, kR, BEIHNHE
Brickb o aFkeR®AL, BERESE,

153
x4 BERGEHEEOBE
P(ELE) DT W (HH) |« BERHE)
°C} (kg) (sec)
20 30 40
150 5 (1) 20 60 15
50 20 60
50 40 15
50 40 165
950 B (1) 50 60 80*!
70 30 110
70 60 100%!
50 20 165
300 2E (1) 50 60 120
70 30 160
70 60 60
300 2E 2 180 20 1959
180 60 702
’600 e (1) 50 40 165
: 50 - 60 105
20 30 150
20 60 75%2
900 ZE (1) 50 20 220
50 60 210%2
70 30 135
70 60 90
900 A (2 180 40 1442
180 60 51

BE, WEREREFITEELH U, NEHUNTOBOBAMKOEE c DV THH L, b
DRI, FA oy BEEMEE L TRHAINSIESO MK DEHEINS,
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BHIC6-F4 0y 0—BOREE, BAL -3 vERARLDERINLLDTHY, &
EOWEERL, LHRBRHEN I RAREIEC T SNl Y A—E, TRE—I0E,
EHREREICRBOEEET 5,

(BRIA0E4 8 AR, HAkPs, 518 42, W, BEAE) (FHI40 4545 30 A28
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