Rate-controlled Rheometer

MTT 651 PolymerRheology 1



Piston

Barrel

Position of Pressure
transducer

Die

Extrudate

Die holder




a Jd LY = 1 (Y
ﬂTi‘WQ’%‘L!ﬁiJﬂﬁﬂ16@51lﬂ58ﬂlﬁﬂu1uﬂﬂﬁﬁ1@ﬂﬂﬂll

4 N

40

= TR?

Q =90A5IM3I a5 u1as (ms™)

v A
R =35ANYD \‘lﬁ’J"U‘L!i‘]J

.




a 4 LY, 1 Y,
ﬂTi‘WQ’fﬂuﬁlJﬂﬁf’]1@@]51&?]%8@&%@1!11!%@141?1@@ﬂmJ

R
= 2mnrvz d
Q=Jy Zravzdr U-V: , dv-rdr

R
Q= 2m [, rvzdr duzdv. , v =r2/2

WHa51AUIE by pass

fud\r:uv—fvdu
Rr=

=
] )

static zone

die land




a 4 LY, 1 Y,
ﬂTi‘WQ’fﬂuﬁlJﬂﬁf’]1@@]51&?]%8@&%61!11!%@141?1@@ﬂmJ

Q=-2n [} av,




a 4 LY, 1 Y,
ﬂTi‘WQ’fﬂuﬁlJﬂﬁf’]1@@]51&?]%8@&%@1!11!%@141?1@@ﬂmJ

Leibniz rule
F (x) = g(x)h(®)
F(x) = gx)h(x)+g(x)h'(x)
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AP = Entrance pressure drop
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20 37.9

30 62.6

50 81.2
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01927 1: R =2 mm , L=30mm ,/\?=37.9x 10’ Nm”

unua luanigi 1 aldluauns
T _=(mm)(37.9 x 10° Nm™) / 2(30mm)
=1.26 x 10° Nm™

019272 : R =2 mm , L=30mm , AP=62.6x 10° Nm™

unuam luaniigi 1 a9 ldluauns
T _=(mm)(62.6 x 10° Nm™) / 2(30mm)
=2.09 x 10° Nm™
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401927 1: R =2 mm ., V=20 mm/min = 0.33 mm/s , A = 530.9 mm®

unua luanzi 1 a9l luaums
T =4(0.33 mm/s)( 530.9 mm>) / TH(2%) - 4Q
" Yw="7Re

=27.89 5"

4019272 : R =2 mm ., V=30 mm/min = 0.5 mm/s , A = 530.9 mm®

unua luanzi 1 a9l luaums
T =4(0.5 mm/s)( 530.9 mm?) / TU(2%)
=42255"!
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N T=kY"—> logT=logk+nlog?¥ (y=mx+c)
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