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Fig.2 Block diagram of a instrument for automatic determination
Fig.1 The schematic diagram for of swelling of polymer (ADSP)
determinatio  of swelling (1) Sample cell; (2) Micrometer (0 — 5mm, precision: + 0.0l mm );

and stress relaxation (3) Stress inductive tranducer (0 — 2kg. precision: 0.1 grade);

(4) Monoprocessor; (5) Recorder; (6) Micro —printer; (7) PC
computer; (8) Printer; (9) Ploter

1.Detector (connected with transducer );
2.Sample; 3.Container
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Tab.1 Experimental data of calibration of ADSP *

F (*9.80665*10E+ 3 N): 0 50.0 100.0 205.0 255.0 305.0 355.0
V (*10E+3v): 1.08 1.51 1.91 2.80 3.22 3.63 4.05
linear regression: F=119.6 V—129.5 r=0.999986
F (*9.80665*10E+ 3N ): 0 50.0 100.0 205.0 255.0 305.0 355.0
V (*10E+3v ): 1.12 1.51 1.91 2.82 3.23 3.63 4.05
linear regression: F=120.4V-132.8 r=0.999917
F (*9.80665*10E+ 3 N): 0 50.0 100.0 205.0 255.0 305.0 355.0
V (*10E+3v ): 1.10 1.51 1.93 2.80 3.23 3.65 4.07
linear regression: F=119.6 V—130.9 r=0.999985
calibration equation: F=119.9V-131.1

(*) F: Stress on inductive transducer by weight, force unit by newton (N);  V: Output voltage from
inductive transducer, voltage unit by v; r: Linear regression coefficient
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Tab.2 Experimental data for determination of equilibrium swelling modulus of rubber
(Ambient temperature: 35.0 T )

(Lo— LY Lo (%): 2.0 4.0 6.0 8.0

A@Ly)-Wo L)k 0.601 1.215 1.799 2.416
o (*10E—5 dyne/cm’): 1.292 2.326 3.448 4.623
linear regression: G=1.844*10E+5 (dyne/cm®)  r= 0.99953
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Fig.3 The dependence of modulus on temperature Fig4 The kinetics of swelling of rubber in toluene at 30 C
for the rubber sample F: stress (kg); ¢:Time (min)
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Fig.5 The initial kinetics of rubber in toluene at Fig.6 The dependence of the swelling kinetics of
30 T (the enlarged diagram of the part A rubber in toluene on temperature
in Fig.4) - *25.0C; x300TC; A 350C
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Fig.7 The comparison between the swelling kinetics
of rubber under pressure and pressure — free
in toluene at 30 C

C €6): Normalized parameter ¢ fmin): time

A pressure — free: C= (Wt — Wo), Wm— Wo) Wo: start

welght Wm: weight at 60 min Wt: weight at t min

+ pressure: C=(Ft—Fo)/ (Fm—Fo) F, : start stress

Fpy: stress at 60 min F; : stress at t min
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Fig.8 The kinetics of stress relaxation of dry
rubber under different temperatures
F,: Start stress F,: Stress at t minute
F,.: Final stress C: Normalized parameter
[C=(F,—Fp) (F,— Fn)]
A 25T ; x35TC; *45C
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The kinetics of both dry and equilibrium swelling
rubber under 6% strain at 25 C in toluene

C (% ): normalized parameter t (min): time
C=(Fr—Fo ) (Fu—Fo) Fy:Start stress; Fm:
Stresg at 15 min; F,: Stress at t min

A dry; + equilibrium swelling
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ASSEMBLING AND STUDYING OF A INSTRUMENT
FOR AUTOMATIC DETERMINATION OF SWELLING
OF NETWORK POLYMER

ZUO Ju, QIAO Fengjun, ZHANG Zhiguang
(Nankai University, Tianjin, 300071)

CHEN Naiqing, LI Rongjun, WEN lJinyu
(Tignjin Zhonghuan Electronic Conputer Conpany. Tianjin 300190)

ABSTRACT

Mainly based on the techniques of transducer and computer- an
instrument for automatic determinatoin of swelling of network polymer has been as-
sembled successfully. The instrument with high sensitivity, excellent accuracy and
precision can be used for investigation of comprehensive properties of swelling, and
possesses the following functions: 1. equilibrium modulus determination; 2. swelling
kinetics; 3. stress relaxation kinetics.

Key words Swelling, Network polymer, Stress relaxation





