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METODO: | | TARQ-307
DESCRIPCION: | | PRUEBA DE TIXOTROPIA Y PUNTO DE CEDENCIA EN REOMETRO

TARQ:

DEFINICION:
Establece el método para medir la tixotropia y el punto de cedencia (yield stress) de un material por medio del
redmetro. El punto de cedencia (yield stress) es la fuerza necesaria para hacer fluir un material.

APARATOS y REACTIVOS.

Redmetro, marca TA Instruments o equipo similar.
Geometrias para redmetro.

Pipetas / espatula.

Pieza de plastico rectangular.

Isopropanol.

Acetona.

ounkwn =

PROCE

N =

BooOoNOUT AW

13.
14.
15.
16.

DIMIENTO (VER AYUDA VISUAL AL FINAL DEL METODO).

Realizar la preparacion del equipo de acuerdo a TARQ-305 “Manejo de redmetro”.

Verificar que la geometria sea la misma que la que se uso en la calibracion segin TARQ-305 “Manejo de
redmetro”.

Verificar que los datos de la geometria en la pantalla sean los correctos; en caso contrario corregirlo.

Ir a Enviromental y elegir la Temperatura en la que se iniciara el experimento, dar clic en aplicar

Ira Gapy dar clic Zero Gap y esperar que calcule el gap automaticamente
Al terminar dar clic en Yes para regresar la geometria a su posicion de inicio (45,000 pm).

Ir a Experiments (parte inferior izquierda)

Asignar nombre al experimento, nimero de muestra y comentarios.

En la lista de métodos, seleccionar "Thixotropic loop test”

. Colocar muestra con espatula de modo que quede centrada en el plato peltier

NOTA IMPORTANTE: Verificar que las puertas del redmetro estén abiertas correctamente

. Bajar poco a poco la geometria, ir a Gap a 40um y dar clic en Apply.
. Presionar el boton bearing lock a y retirar exceso de muestra con ayuda de la pieza de plastico

rectangular.

Quitar bearing lock a

Ir a Gap dar clic en Go to geometry gap.
Habilitar Live.

Dar clicen Star al experimento. [

TERMINO DEL EXPERIMENTO:

ounhwnN=

Ira Gap

Elegir Raise to loading gap

Poner bearing lock

Retirar geometria

Limpiar Geometria (puede ser con acetona).
Limpiar plato (debe ser con Isopropanol).

RESULTADOS:

1.
2.

Seleccionar grafica “Flow ramp — 3" y enviar a la pantalla actual
En la grafica dar clic derecho y elegir “select variables”

X1 = Shear rate

Y1 = Viscosity
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Y2 = Stress -> Presionar OK
Dar clic derecho y seleccionar “show legend”
4. Para punto de fluidez:
a) posicionarse en cualquier punto de la curva de “flow ramp — 3” -> “Stress”
b) dar clic derecho, seleccionar “analyze” y elegir “Casson”
5. Para Tixotropia:
a) posicionarse en cualquier punto de “flow ramp — 3" -> “Stress”
b) dar clic derecho, seleccionar “analyze” y elegir “thixotropy”
6. Apagar equipo segun TARQ-305 “Manejo de redmetro”.

w

7. FIN
AYUDA VISUAL:
Name Value Units m 5 7=
Temperature 24 955 7 = e 5 0;1ue < L
Set temperature 25.000 °C S:mperature 254000 =
Torque -6.40580e-3 uN.m = LEeeaNg 9':'014&4 7
Velocity 00226208 radis V°I'°“_e ;’:3247 % “d’jm
|Displacement 6079.51 rad ; OTW : ;50‘80 o % rad 2
Auial force 2.1409%¢-4 N A:pljwme“ 23453;53 :'
Viscosity 1517024 Pas e T
Gap 4 0 = Viscosity -1.51702e-4 Pas
Gap 45000.0 pm
[ Environmental
[ o | B Gap
[ St Hulo L avE
Peltier plate : On
Closure profile: none \ dar dlick en Zero
Bet point 29 °C Zero Gap )
Setgap: 45000.0 @ /Gapypres|onar
Apply @
[beety o] | APPlY
Teclear temperatura
requerida y presionar
Apply
} P
bz r—
| 4+ Environmental :
e = Envrisnnmantal

“Enviromental — Zero Gap”
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= = P

Setup ew AC D G Point Display Image
Procedure Experiment View

va | /B i 12] |

(A Sample: )

Name:
Operator:
Project:

Notes:
—  |[nformacion de la

muestra

v

d
v | File Name:  C:\ProgramData\TA Instruments\TRIOS\Data\.tri

| ¥ Geometry: 50mm 1° Steel - 109983

v 1: Step (Transient) Stress Growth 25°C, 60s, 10 1/s \ E
Lista de métodos

v 2: Step (Transient) Stress Growth 25°C, 120s, 0 1/s

v ) 3: Flow Ramp 25°C, 100s, 0.01 to final 2000 1/s

v 4: Step (Transient) Stress Growth 25°C, 30s, 2000 1/s
~) 5: Flow Ramp

guardados

[ SRR, P

Informacion de la muestra y lista de métodos

Eerment | Instument  Engineering
_!L @mme
=
Toggle Smart 5
I e Setup few Active Start Goto Next
Onine Geometry Procedure Experiment
 File Manager va |/ iment 12] | -
d B2 = = =
(A Sample: Reometria de Flujo GIT-68 L4430 a 40°C )
Experiments
=1 [Experiment 12] | Name: Reometria de Flujo GIT-68 L-4430 2 40°C
Operstor JIACG
Project
Notes: FABRICADO
& Open procedure file [=5)
LW [J « ProgramData » TAInstruments » TRIOS » Discovery HR-2 » Procedures » Métodos GC ~ [42][ Busca »
Organizar v Nueva carpeta i @
& [Er—— 2 Nombre ’ Fecha de modifica.. Tipo Tamafio
i 18 Descargas ¢ Determination of Linear Viscoelastic Regi... 01/ TRIOS Procedure f. 24K8
I Escritorio ¢ OSCILACION 29 TRIOS Procedure f.
“ ] sitios recientes ) Reometria de flujo TRIOS Procedure f.
& @ OneDrive ) SHEAR RECOVERY TEST TRIOS Procedure. 29K8
\_ ) THIXOTROPIC LOOP TEST 21/02/20180317 .. TRIOS Proceduref... 26K8|
4 Bibliotecas
% Documentos  |=
=) Imagenes
o Musica
&) TRIOS
B videos
% Equipo
& o5
€ Red 56
Nombre: THIXOTROPIC LOOP TEST ~ | TRIOS procedure files (“tprc) v
=
P Resurs
2L Geometries |
) Calibration
2 || 2 experiment

Seleccionar "Thixotropic Loop Test”
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Lip View Active Start Stop Goto Next || Point Display Image Log
Procedure Expenment View Help

v 2 | = [Experiment2] |

[y Sample: Thixotropy Loop Test

" ¥ Geometry: 50mm 1° Steel - 100083

v 1: Step (Transient) Stress Growth 25°C, 60s, 10 1/s

v 2: Step (Transient) Stress Growth 25°C, 120s, 0 1/s
v ) 3: Flow Ramp 25°C, 100s, 0.01 to final 2000 1/s

v 4: Step (Transient) Stress Growth 25°C, 30s, 2000 1/s
~ ) 5: Flow Ramp

Environmental Control
Temperature |25 i & [ Inherit Set Point

Soak Time 0.0 s [] Wait For Temperature

Test Parameters

Duration 1000 s
Mode @ Linear ©) Log
Initizl shear rate 20000  |tofinal | 0.01 s -

[] Inherit initial value
[T] Inherit duration

| Sampling interval E 0 lslpt v

v | Controlled Rate Advanced
v | Data acquisition

v | Step termination

Condiciones de la prueba

Este archivo electrénico es un Documento que estd en el sitio de Intranet de Reacciones Quimicas como Documento Controlado. EI Documento es NO
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Name Value Units

Temperature 25.001 NG

Set temperature 25.000 &

Torque 9.72014e-4 pN.m

Velocity -343247e-3 radls
Displacement 6080.07 rad

Axial force 2.34985e-3 N

Viscosity -151702e-4 Pas

Gap 45000.0 pm

Gap
STLEEO S AV E

Closure profile: none

| Zero Gm
teedefiei

Set gap: 1450000

[Aeply <=1

N\

Teclear 40 y presionar
Apply

I Gap

Introducir “40um”y presionar “Apply”

: Trim Bearing Start Stop Release Cycle
up down gap gap lock display
“"Bearing lock”

Este archivo electrénico es un Documento que estd en el sitio de Intranet de Reacciones Quimicas como Documento Controlado. EI Documento es NO
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Name Value Units
Temperature 25.001 *C
Set temperature 25.000 g
Torque 9.72014e-4 pN.m
Velocity -3.43247e-3 radls
Displacement 6080.07 rad
Axial force 2.34985e-3 N
Viscosity -1.51702e-4 Pas
Gap 45000.0 pm
Gap

Presionar "Go to
geometry gap"

Presionar “ Go to geometry gap”

 Point Display v 2 X

Elegir "Live”

5332-1673 : TA Instruments Trios v4.1.1.33073

Experiment Instrument Engineering
a “IL Q o = D /\/ @
-— S \ |
Toggle Smart Sw:
@ OOgR D Setup View A Start Stop Point Display ~ Image Log Controls \/
Online Geometry Procedure Experiment View Help

Este archivo electrénico es un Documento que estd en el sitio de Intranet de Reacciones Quimicas como Documento Controlado. EI Documento es NO

Presionar "Start”
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Name Value Units

Temperature 25.001 °C

Set temperature 25.000 iC:

Torgue 9.72014e-4 pN.m

Velocity -3.43247e-3 radls

Displacement 6080.07 rad

Axial force 2.34985e-3 N

Viscosity -1.51702e-4 Pas

Gap 45000.0 pm

Closure profile:

Set gap:

45000.

one

Raise to loading gap

"Raise to loading gap”

Este archivo electrénico es un Documento que estd en el sitio de Intranet de Reacciones Quimicas como Documento Controlado. EI Documento es NO
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[PEE - . ]
Experiment. Instrument Engineering Format. Edit Analysis
Legend | Loy £ |[Esae
& Ao -
e B/ U x MAes Manual  Stack
Curves Header : ' Ful ¥ Aves ||| Defauts ~
Format Show Text Scaling Presentation
e Manager ’ﬂ‘;, /@ Thixotropi...16.2 25° C| -x
B8 se e Thixotropic Loop Test 100-B-015 L-4416 a 25° C
e Presionar "Pantalla”
B hixortprecomp oS ||.x 700
Stress growth - 1
| Stress growth - 2
Stress grt;vwh -4
3 Flow ramp - 5
600 4
Seleccionar
Flow ramp - 3
500
5 4004
.
= ©
i Y
3
14
@ 3004
|
200 4
100 -
=| Experiments |
P Resuns (| ™* 0 T T T T T T T
0 250 500 750 1000 1250 1500 1750 2000
4 Geometries |
Shear rate y (1/s)
Calibration | * — i - *
Ejemplo de resultados (curva)
[ Thixotropi...16 a 25° C - X
Thixotropic Loop Test 100-B-015 L-4416a25° C
% 700
600 4
500
E Ml Full scale all axes
— 400 J 12 Scaling...
& Undo last zoom
= Zooming »
=
@ &5 Select variables...
&
= =
Z 3004 [=] Add annotation
Delete all annotations
1 Show legend
B Pint
200 = Print PDF
[#  Copy (Ctri+Q)
Paste (Ctrl+V)
Send To New Overlay
100 Curves Format...
Properties...
* 0 T T T T T T
0 800 750 1000 1250 1500 1750 2000
Shear rate y (1/s)
* — — *
« m i i v

Dar clic derecho y elegir "Select variables”
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@ Thixotropi...16 a 25° C| %
Thixotropic Loop Test 100-B-015L-4416a25°C
L% 700
i TA Instruments TRIOS
600 4
1 % Graph Variables
1 Asis Log Shear rate : f (1/s)
1 s [C] Axialforce : F (N)
500 - Y1: ¢ (Pa) 2 ||a cep wm
1 vz a [] Mormalstress : N, (Pa)
1 v [ ||m  Normal stress coefficient : i+ (Pas?)
E ] 8| @ sepime:
— 400 ] Stress: o (Pa)
g [] Temperature : T {(*C)
. O g
1 ER A |
% 4 ] Velocity : Q (rad/s)
&5 3004 ] Viscosity - i (Pas) Sxe
|—| 1 [F] Show extended list
1 [F] Show user variables
200 +
]
T* T T T T T T T T T T T T T T T T T T T T T T T T T T T
500 750 1000 1250 1500 1750 2000
Shear rate y (1/s)
* *
< ][ [ ] b
= 1] ”
X1: seleccionar "Shear rate
[ Thixotropi...16 a 25° C +
Thixotropic Loop Test 100-B-015 L-4416a25° C
% T00
1 TA Instruments TRIOS
600
1 % Graph Variables
il Axis Log Viscosity : nj (Pa.s)
1 X1: y (1/s) O | [B Axalforce : F (N)
500 1 B |lm s em
4 v2: O | |7 Normalstress: N, (Pa)
1 ¥3: O | |7 Normal stress coefficient : w1 (Pa.s?)
l= ] v O |0 shearrate: g (1)
= 400 4 (] Steptime: (s (s)
& [] Stress: o (Pa)
‘ : 1 [] Temperature : T (°C)
A B Tt |
;| AT e T
% 3004 > | [T Velocity - Q (radss) =i
I|¥‘ 1 x1
w 1 [] Show extended list
1 7] Shew user variables
200
]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
500 750 1000 1250 1500 1750 2000
Shear rate y (1/s)

Y1: seleccionar "Viscosity”
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@ Thixotropi...16 a 25° C - x|
Thixotropic Loop Test 100-B-015 L-4416a25° C
% T00
TA Instruments TRIOS
600 4
:75 Graph Variables
Axis Log Stress : o (Pa)
500 4 :1 ;:;’:; B | [ axiatforce : £ ()
[ Gap (um)
a [ Normal stress : N, (Pa)
3 a [C] Normal stress coefficient : i, (Pa.s?)
3 ”' B 15 snearrate: y (1)
— 400 4 [ Steptime: ts (s)
& [] Temperature : T (°C)
£ EREn
I o Towe M g
2
@ o | - 88| < ([ Velocity : Q (radfs)
@ 3004 e |:| “ |5 viscosity: n (Pas) Save
g X1
7] Show extended list
[T Shovr user varizbles
200
100
T« 0 —_—-—
0 500 750 1000 1250 1500 1750 2000
Shear rate y (1/s)
* *
“ i il i v
= " ” =
Y2: seleccionar "Stress”-> Click en OK
@ Thixotropi...16 a 25° C| - x
Thixotropic Loop Test 100-B-015 L-4416a25° C
L* 4.0 700 o
I 600
I 500
o Lao o
a Full scale all axes =
- = \  Scaling... 8 =
S Undo last zoom a |
2 Zooming S T
2 Laon &
< Select variables...
= Add annotation s
Delete all annotations
Show legend L 200
Print
Print PDF
Copy (Ctrl+C)
Paste (Ctrl+V)
- 100
Send To New Overlay
Curves Format...
Properties...
Tx 0.0 T T T T T T T 0 -
0 250 500 750 1000 1250 1500 1750 2000
Shear rate y (1/s)
* *

« m [ @ »

Dar clic derecho y seleccionar "Show legend”
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¥ Thixotropi...16 a 25° C| %
Thixotropic Loop Test 100-B-015 L-4416a25°C
) 4.0 700
- 600
- 500
H Curve Information E
= Thixotropic Loop Test 1008015 L4416 Best fit flow (stress vs. rate)
o 257Cin. Thixotropio Lo, Best it flow (vis s. rate) F400 o9
= - . 3
Cross ]
ER Analyze » e ¢ 3
% 4 Megetoignorebresksin date Coens i
] #ﬁ# & . 5
2 - elect variables... Carreau-Yasuda L3 &
| = 6‘2@ Add derivative » Sisko =
3 ﬁg Remove derivative Williamson 1
Stamp N Herschel-Bulkley
Newtonian
Delete points - 200
Bingham
Hide »
Casson
Removesiep Arrhenius
Remove file Thi
ixotropy
g Curves format... Onset paint - 100
Signal min
Signal ma SRS S
Signal change
T —— T CurveXand ¥ —— 0 7
750 1000 1250 staight ine 0 2000
Polynamial
N Shearrate y (1/s) Area under the curve »
b I i m Exponential 3
Experment | [T Flow ramp - 5 | 24 Step Querlay Running Integral x
Power law Gap monor mods: none_ Smart swap : No
n ” " ” w ” w ”
Elegir "Flow ramp — 3”-> "Stress”-> "Analyze”-> "Casson
@ Thixotropi...16 a 25° C| -x
Thixotropic Loop Test 100-B-015 L-4416a25°C
4.0 700 -
° o - Flowramp-5 & Flowramp -3
yield stress: 11.1508 Pa
3.5 oviscosity: 0.256843 Pas o
RZ 0.999472 I 800
° s °
- 500
3 400 o
() @
&
= 2 g
> a 13
g 3
2 300 —
>
- 200
- 100
[ 0.0 T T T T T T T 0 *7
0 250 500 750 1000 1250 1500 1750 2000
Shear rate y (1/s)
* *
« i m i v

Resultado de “Yield Stress”
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| @ Thixotropi...59 a 25°C

Thixotropic Loop Test 100-B-015 GC-20459 a 25°C

Experiment | (3 Flow ramp - 5 | ¥ Step Overlay

. 40 600 &
2 Flow ramp - 5
yield stress: 14.7814 Pa i
viscosity: 0.200492 Pa s
3.5 R2: 0.999501
F 500
F 400
B Curve Information .
= Thicotropic Loop Test 100-8-015 GC-20459
[l i, Thixotropic Lo, »
o o
e — = 8
T @
E Analyze »
ERS L300 o
Z Delete analysis =
S Delete all analyses n
| € Add To Analysis Library -
= Merge to ignore breaks in data i
©F  Select variables... Herschel-Bulkley 200
Add derivative » Newtonian
Remove derivative Bingham
Stamp " Casson
Arthenius
Delete points s ]
L . Thixotropy | L 100
Onset point
Remove step Signal min
Remove file et
g Curvesformat... Signal change
- 0.0 . . | | CurveXand Y ; . 0 *
0 250 500 750 100] i +eoiahtine 1500 1750 2000
Polynomial
Shear rate

Area under the curve
(] i Exponential

Running Integral

Power law

Elegir “Flow ramp — 3" -> "Stress”-> “Analyze” -> “Thixotropy”

/1@ Thixotropi...59 a 25°C |

Thixotropic Loop Test 100-B-015 GC-20459 a 25°C

. 40 600
= Flow ramp - 5 5
yield stress: 14.7814 Pa & Flow r P
viscosity: 0.200492 Pa.s
354 RZ 0.999501
° o °
thixotropy: 16643 .5 Pals i 800
®normalised thixotropy: 1.46733e-4 1/s  ©
50 ° o °
t 400
1 254
@
m' @
e 3
| = @
| T 204 3o o
g T
8 5
2 -
S
3 15
t 200
1.0+
100
0.5+
- 0.0 T T T T T T T 0 1
0 250 500 750 1000 1250 1500 1750 2000

Shear rate y (1/s)

il il m

Resultado de “Tixotropia”
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