DHR it A& 2 2 R AR 55

FRH IR FETAT
A AT H S A BRI R BRA !




DHR FHlIE/=

o —F DHRIALAZ AL Ay




DHR FHlIE/=

DHRIT MG - JE 4 B EE ) G SR AN IE IE AR vl e WX 2818 ple ™ B o 51
F—, AR, RUEAg ) 48 2S5 J1N30Psi. Bk AR A, AT
HE NI s il 2 i il 25 A 7R 40 3 | i

H OTRY ! HEIPUR Shede B, a0 Sk g an s BUE VA e
RE R, X EIAIE R D TR, BERY m A, FAIHLk B draw

rod.




DHR FHlIE/=

H=, WERAMRMEEE FORESE, 72T KK RS0
H0, T A BRI,

SN

RS TS, R R,




DHR FHlIE/=

o BN, mlTHETE A Trios BAFERR. A SO RR TTBRLIRE !
EPERFINLIM AR, sidiconnect. U1 SRANALR 75 ZHEE /-, W] DUIBITAddYR
In—offline IS, BEAT B4 /04T !

Add an Instrument.

Instrument Type |Discovery HR-3

IP Address
Serial Number
Hame

Location

[V] Add as Offline

[ Connect J[ Add ][ Cancel

AU 5 TR A s D!




DHR AR

St —
5,

= DHRyAZ JRE

LH—LL




W 2T A

DHR: Discovery Hybrid Rheometer

ﬁﬁ e SV RS AN AT IR . sl e A U] GRS , &
e JERIMIEE R Frbh, e LA, ARt it AR 5 Ty 2 IR R AR
o WEFUN AN AR (W ARTR ) IR AR !

A N AR RN AR 52 R B e — AR SR BY DI, 5 (i EL g !

Viz = A}'—X .D'.ﬂ’ﬂ (S ram) H‘R‘ﬁ\ / (S am Rat )
R 7 O i )
b B8y (gamma) -155:.} (gamma dof
R ¢ Ao




FEAMR 7 T R A MBI, (A |
L o + K777 (Stress)
) - r - Yoviic=Na:opa

o —

O— D -J=.0 (Slgma)
i A — BAfT : Pa (SI)

v

b /

032 021
011 012 013 oz X2 A
_ A /
Oij = (‘721 022 J23) Vit P
031 032 033 i SHS
| > o1
IEARRAEYAR S ) AT | e
& ,(i=]) EDE /

033




DHRIRIE

o DRVEBULLILIANERE (22 MBEGATHIII TR AL A L T
LA PR e 70 1 6

Displacement

- Sensor o gt
1 ,/ Measured élfzg — Hittiofd éﬁ% @ i\l
o=t Strain or © -
R |[Non-Contact|i{ng Rotation
8| Drag Cup |3
Motor s \ —
\ ‘fl\_pp"ed SAME —— Bl el Bl —— BiME
| orque
------ o 1 (Stress) —_ ___
, M 0 M 0
4%%%%&2% ﬁ?f QE?

o W) GHED ML RSN L EEW, K, HuxEE. RFEEERN
AN AT EE G ) 2 R 3R




BT/ > R/ MR

Nz (@) . RATHRES

Yy =K, X¢@
. . ROESERE
>, y =K, xQ
/{; /\/4;;::' '-.1! y — N3EZ
0 ; <
\aﬁ R ¢ — ALE
y - RIASEE
Ny yd QO - FREER

K, - NZHEF




HEE () > BYINS

 HH*E(Torque, M)
— XA EENRY D

. RIFTHRE
o=K, XM

-0 - NJJ
o=F/A

- K, - RIHEF

Ks =f(R,A)




LSRR IR B U B,  DHRFR A IR 452045 2 torque MANdisplacement
&, MAT & FRCLAH N B e B K-FK, B PATFE R ) o RN AR v, TR PAAS

BB =G,
r N
. =2 (Modulus)
M x K g = O o - YREFEHEIER
:; = G REVEES
. - EARYIRSEE
¢ x Ky — y (Elasticity) V¥R
N >

L TR0 e 4% BY U s fie,  DHRE (R 1) SR 46 50 dE & torque  MESL /I8 Q !
MAN ©Q e DUAH R R BR 7K, AT AR N ) o M ARZE p o, NS 2R

Y
M| <X K o 0O FEE (Viscosity)

= — =7 -
:Q: < Ky Y - AR

N




o ARESE A

od A2
Very Low Very Low Very Low
to Medium to High Viscosity
Viscosity Viscosity to Soft Solids Very Soft to Very

Rigid Solids




. [AEOEMEIE, Recessed end & Conical end (DIN)

-

Strain Constant: K = 1—(R1—/R2)3
1,000
Stress Constant: K_ =
2nLL.(R,))?
f \
Rf + R22 l ng + Rg?'
i - 22
Rg _Rl dni RQ‘RI
\ /

Figure 18.3
Concentric Cylinder System Showing Correct Filling
ForDIN 53019 Part 1, L, =L, =R,




&) 3] i 2 XUEE[E].Co [ 4,  Double concentric.

_R+R g
PR -R  4nH

R + Ry
REIRE + B3|

[l RIS — |, MUERT MR MERENE | Er N BT RS MRS
MERENE | ILINERFER | (B2 EAsEREREI I E !




PEER

YRR ) —, ADGEM TR A EREM &, ErT N T ARt/ It e
I HERRCASE FH O B EU LD o (EE HEAR AN Bl S0 EL IR R iy,
FLEAREN TR BN 0 —. HTeaptbBih, ANREMEAR T S5 !

Shear Stress

20mm ;!, PR, WSO TR, R
TR, B, AR e B E T 5
;QL, FE . (RBECRER MBI UIIR: 2, BB
I R PN R L L SRR, R
. ! AP TR, AR T D

40mm

Decreases
Angle » 0

Shear Rate Increases »  Infinity

L




TR

AR AR R LB, RO R, & A8l A P47
Wtz ARYy —. R, R E R E A TR e e & L AT AR R AL
SAE TR B AT LAV, /N E]BUR] ] ok sl, w22 AR b D HoA R
3, KIABE SN EIHRE R SRR I s R R 5 |

2
mTR3

R
KY:E Kaz

;L 4 FARHOR, LNy R )y, R R
O RN, DR, KA e HL B E IR
! RO AR EAE M ARETOIIG 2, Ak
fot B, ER RN AR Bt TR,
! PAR N TR, AR A R, /0N Ta] R R A5 2

cmm SERHIR M BY DITE =R

20mm

Decreases
Gap — ()
Shear Rate w* Infinity




DHR U E=

3 DHRINEAE R

L




SR

Flowe
Step (Transient)
Other

| Conditioning

Test FParametexs=s
Logarxasth=>3c =weep

— I o~

DHR T{E 77 N F 24 35
1913 (Flow)

Lk CAFEANT7 R e R A s AT e i 80 V), 2Rt s, BN )
AN ARTR R, I okl B ) 32 7
2 ¥ %% (Oscillation)

Lk PV AL A R AT B D), R A A AR, BN ST RN
Az, s E R FEE !
3.fTEK (Step)

Ll 38 A i it D0 — 18 e $H 0 5L P AR E e T AR AR I H AR F— B[],
7o W B I 77 % mth AT AR 1) == S =0 !

N




sz (Flow)

Flow s EZI EREE, FERVIFIRYUNTREIEES): — =

LSRN, FESTHRYE APa. s;

(centipoise) = 1 m Pa. s!

ERIIMIREN

HFcgshrifi N Poises

10 Poise =1 Pa. s,

- REEEANOR TR A/ NARTE SR, RO 77 5 AR TR R LE

N, Pas

Y .1/s or o, Pa

1 cP




sz (Flow)

o R4 A
— ARRE PR AR
o BYY)AR R ——%b B BV 2T 1 PR
o DY) AE——%b R BV T = 1 T
— RIS PR AR
o AR IE——1EE BUIE A R ERE N R KM E{S, Thixotropic
o R ——1EE B YE R N F AL RERS Al K TR, Rheopectic

109 Rheopectic
2
B 2
&s C; § Shear Rate = Constant
o101 50 =
o Y | [ (| Thixotropic
l 3
104 104 102 100 102 104 -
7 1 Logy,l/s time




sz (Flow)

~) 1: |Flow v || Sweep ¥ T
Temperature Ramp | L / :
Environms Ramp = H—x K 3=
a i z
Tezperatu| SWEEP |” C = i
m LI ]
Soak tize TOTO |8 =
— - Time ---=
Temperature Ramp
J} " ™ b
N o n [ H R R
T o * B
2 £ 5
= i I 1]
: Time ---= Timg ---=
Time ---=

Ramp Sweep Peak Hold




iRzl (Oscillation)

o =0 sin( @f + &)




iRzl (Oscillation)

o RGBT T BE ] DLyt BER s N i | 2050 fg ] 4
PEAR, WisoE i, W LUEIRAR SR OVEEE, ToinAE. 4 HIRIE
AR IE AR R MO, Totdife. BIRF TR L-F-af L s ia

Ilde=al S olid = —— / ri=al: — —— Icde=al L_icguasicd

:4— Phase angle 0° < § < 90°

I
HRASEE ! IR RA
— ERAECRMERRSACEE RIS I — IBAARLE RS IR E
2k, B SRTEERRIE sl P T W i, BDR SR
EE . MO SAEnERIR. e ) EEALIELE , M0 SRV
= | (] °
seABEisETy ek A RS T
LYY | | |
o = Gy L o =ny
Purely Elastic Respomnse Purely Viscous Respomnse
(Hookean Solid) (Newtonian I aguud)

S — O° S = 90°

Stress : \/ Stress /E\\//\\/

Strain : Strain \E i /\ /\
N N e "




iRzl (Oscillation)

o FER A RE-[EARAT A B 8] RO AR AT 9 !
.o
N
-
{15 [ 2 f KBk
t<<1s t>>1s

=EHRFiZEL (Deborah Number, De)
A

08 =3 JUT-FiA (R R sh i,
— AJIRABEETIE) | ¢FONLMETIE] ; FH S 5K A s [R) 22 Wi 2 !
—De < 1, W17 ;
— De > 1, EAR{T4HIE.




iRzl (Oscillation)

REER/NER (BJEZERE) FH T, VAR AL M, ZER
DX 3 MR N 2 B9 [X, Linear Viscoelastic Region (LVR) .

AL BN, BEE IR EWIENIEN T, VWA ATy T4 E
AF. XAEHE B RAAE ¥ Z SRR . B, B CREEED
AR 1k 5% R AT DL A H e PR s X




Dynamic Modulus (Pa)

iRzl (Oscillation)

3 7
10° - - 10
] 80 ~600 F

1004 PIB 2490 . 30001 PIB 2490
T= igr;d;;: Lo 2000 T=281°C 4 i
o= ®=
1 ¥ =100 % Lao 10004 yzslozjaodgz ro  F 106
S g g g E
z ©° 0 = 0 I
5 tim! 2 g timi 3
@ -50 '-20‘% @ 10004 L-200 &
[ -2000 5
-100 4 r-60 t-400 = 10
102 = --80 0 .- L-600
E [ ]
‘|................................ -..
] =L L L 10%
a® ™
[ ] [ ]
[ |
J .-
IIIIIIIIIIIlllllllllll...:l... 3
y " u =10
[ ] [}
|
[ |
1 " X
10" .-- .\-
E 2
J ..- \- 3 10
| \
u [
\
[ ] R ! [ |
{ u=" "G - 10"
I. —a— Gu
—u— Stress [
0 0
10 llll L) L) L) llllll lllll L) llllll L) L) LELILELEL] 10
0.1 1 10 100 1000 10000

Strain (%)

Stress (Pa)




iRzl (Oscillation)

R ] B Ak E AR B AT SRR AR R WP EE AR o n] LB R e A B, ARG T
R 7 Al LB OSSR | G I, /NERSE i i 7 AR FE AR 1T A RE =

XA AR HIRE AT LAE/NERT R U ANERT iRy 1 BEARER T AL PR oK),

SRHER R LR Z N AR R /N R NERRE R 2B RGR L, 12/ NN

L00%F AR AR/ NERANTF Ry, A T00%RGPEA o

% ) A
s
| TENNIS e
|

BALL (G™)

@

€

STORAGE
(G")

(G)

|

|

| ‘

' STORAGE
I

il \ 4




iRzl (Oscillation)

~) 1: |Oscilation v  Frequency ]

EUUS
Environzental [Temperature Ramp -
Tezperature Temperature Sweep i" C
_ ) Time
7 i=e Amplitude 2
Manual

Test Parameters

Frequency

A

t t t

Temperature Ramp Time Amplitude
Temperature Sweep




iRzl (Oscillation)

G FERE o BIEXHRIE
A A
/\ G
Y A\ /\ /\ > /
vV
>
t I
WEZH - IR
— WE. P — SRR S X R
~ RSV — YA

- KRR LEH




iRzl (Oscillation)

T I E S o RN (A
A A
G 2
b4
G b
» » N 4 }
° &X'_E'%%ﬁ t t
— B, B . Hig
— R X R I - RASE VA
— SR ] S VAL Uy N
— SRARRERE — WKL E A

— LR




iRzl (Oscillation)

< Sk i o FBLEXE
A A
G
7 G’
>
t @
- WESH - i
— — ZERERI
— ZRPERN PRI PRI o RIS LTI TR] RUEE
_ SR X3 ¥- £ AL BLURK

- KRR LEH — Pt [a) i




iRzl (Oscillation)

o IRGIELAE o FEEHE
A A A
G}/‘
y T .
'
t T
- HESH - IR
— iR — RS AR
— MR IX YRS — MNIRE. BERACIEE

— BV S AR TR R
- KAEHEH




1: [ step (Transient) v | Creep ¥

\ 4

v

Tezperature Stress Growth C
- . Repeated Creep
303.k tize T U T -
A A
y ' L

Stress Relaxation

to

tl t tO

Creep

Peak Hold




DHR kB %%

DHR & H. 229

il




DHREUERS M3

Head up/head down: = HIH1kFFF

Zero gap/trim gap: FEMIHLLIAZF/EHIVLLBA BN E

Bearing lock:¥%—F, bearing lockJZRZIth, i kdh#idi(F LiEHs). %
{¥3%), bearing lockfJ 24L& —IN—IN, LiAHh¥: Rhomef & F H A8 %H !
Start, HHUEERGRELT . Ml LB —NETrios8 A H 1% B I 1 5E 5% .
Stop, &5 WAN AR IEAEIBAT R BI1E

Release, it & smart swapfd .

Cycle display, AW Fi A BRI A

ead Head Zero Trim Bearing Start Stop Release Cycle
up down gap gap lock display

N



DHR EkEZ4E

BB, REAAZ, FERSLEHERAT (Draw rod).
78 P AET, RIS TR BRI lock{@3Fp, WrE| “W” —, HiAIR3h 4

o3| “home” f7 B IFOER . LockflarAR ALt — A —[A !

,‘"4: —ual 1

R A diLock g, [ B zzdhsgbe




DHR ToseBR%%

e B2 G, HIEVHRRIL L 71! RithreleaseZ i, releasefZBHAT Y
o], FEPERLTITERR ) 2R RS 21080, IRIEHE TR E !

T HARET I ESL FE RS . 223 N e B B Rf Sk Blsmart swap. Z &R,
Se Bz B At Hsmart swap B2 EFRIC

AT

v! (ol ¢
b PR A, Aikreleaset&fd, releasef] NGNS, smart swap /A F|A]

e Hue B, iRk Bikmiitireleasef%##, releasel] ZEH
5o, R ERETEVE BR AT DLECH TR S AL







DHR Z1E

o ACEHEERIE, AT PSR T EIEE AR R A !

y i v || i
......... FileManagzr "‘ W :‘3 —
RPN _Inm .?‘vg é:“l';q z u,: Y ==
= Experiments ot ey =3
= Ca||brat10n Calibrate Rotational Oscillatory 0t1;ns
ﬁ Results |} E— * | napping  Mapping v | T
A ; ' ' Instrument calibrations "
Geometries —
; o Geometry calibrations Instr
. [gkccessone{Instrwnent inertla, ro |
ﬁ (alibration |:§Service Temperature system calibrations
| Accessory calibrations

4 Temperature Systems H




DHR {

Experiment
—

Online

: File Manager

Calibration

§ Instrunent
4 Temperature Systems
[Phccessories

Y Service

TA Instruments Trios v3.1.4. 3607
Instrunent  Engineering
'\.anwme = r\\,ﬁ}
L o €ae
3 Togele Smart Swa
By fosc 2 Setup Aot Start to Hext | Point Display Image Controls
Geometry Procedurs Test View Help
v i Instrument | v X | i Control panel vax
E Instrument
D
D Idle
Inertia - 21.0048 pN.m.s? V4
Last calibration date: 3/19/2014 2:15:43 P
(@) calibration Nane Value Units
A Tenperature 20.989  °°C
Before calibration Set temperature 2
Please enswre that no geometry is attached and that the spindle is free to rotate. Torque 789955+ W.m
|Velocity -0.0246" rad/s
Calibration will take 30 seconds -
IJ_rf . Di splacement 386,161 rad
KN Ca||brate Axial force 0.312102 ¥
Calibrate |l Accept Cancel Viscosity -1.9758" Pa.s
Gap tn
Rotational Mapping
Rotational mapping is on the geometry calibrations page Go To Geometry
Gap
Oscillatory Mapping ST ETESH v
v ) Current mappings
v ) New mapping Set gu: |-
Apply ol

Closure profilmene

= Experiments
’ P Resuts | fL Gap
’ é_ Geometries i Environmental
’ ) Calibration i & Motor
[ 2| caibrations i b T

calibrationl

Smart swap read disabled Owven doors

2014/4/28



DHR {XSRR BT

T4 Instruments Tries v3. 1.4.3607

Experiment Instrument Engineering

Setup View Active Start Stop  Go to Next | Point Display Image Controls
Online Geometry Procedurs Test View Help
: File Manager va ¥ Instrument v X | i Control panel vax
Calibration E - . mME
nstrumen
B Instrunent £ Calibratin
§ Tenperature Systems " )
[P hcceszories Inertia - 21.0048 pN.m s* v 4
Y Service
Last calibration date: 3/19/2014 2:15:43 FH
) Calibration Name Value Units
Temperature 20.997 "
Calibration will take 30 seconds Set temperature 2
Torque 462316 Wm
Calibrating |y [Velocity -1.05874 radfs
Displacement 387.088 rad
Calibrate Accept Cancel Axial force 0.312858 N
Viscosity -2.6939" Pa.s
Rotational Mapping Gap tn
Rotational mapping is on the geometry calibrations page Go To Geometry
Oscillatory Mapping Sap -
v ) Current mappings ) "
Closure profilinone
) New mapping
Set gap Hn
«
« 1 »
’ |j Results ‘ I‘: Gap
|
’ & Geometries | |4 Environmental
[
’ ) Calibration ‘}_}3 Motor ‘
[
% || calibrations | b T
Ready: 53:00 PM V) Gap monitor mo: Smart swap read disabled Owven doors t1ly open

calibration2 R
201474128



DHR {XSRR BT

T4 Instruments Tries v3. 1.4.3607

Experiment | Instrunent  Engineering
Calibrat =1 { L. r"\mi)’
» S~ cae/ | )
N Setup View Active Start Step  Go to Hext | Point Display  Image Log  Controls v
Online Geonetry Procedure Test View Help
: File Manager v ¥ Instrument v X | i Control panel vax
Calibration E - . mME
nstrumen
FInstrunent £ Calibrating
§ Tenperature Systems "
[P hcceszories Inertia : 21,0046 pN.m s* v 4
Y Service
Last calibration date: 4/28/2014 3:53:37 PM
) Calibration Nane Value Units
Temperature 21,005 °C
Calibeaitin cmalated Set temperature °c
Torque 0.256524 W.m
% i
New inertia 20.9978 W m. 5 /|{_f[: EEAAcce pt Iz Sy
Displacenent 336.418  rad
Calibrat Accept Cancel [
e Axial force 0.315249 N
Viscosity -1.9758 Pa.s
Rotational Mapping Gap e
Rotational mapping is on the geomstry calibrations page Go To Geometry
Oscillatory Mapping Gap
v) Current mappings
) New mapping Closure profilmene
Set gap b
«
« 1 »
’ |j Results ‘ I‘: Gap
|
’ & Geometries | |4 Environmental
= [
|
ral i lotor
Calibration | & Mot
[
{' % || calibrations | 2D :‘

calibration3

Smart swap read disabled Owven doors t1ly open

2014/4/28



DHRERRZIE

+ TRLEN TR, s AR | SR

Experiment Instrument Engineerir .l]L f‘:gCalibrate —
[~

] >
i JBCallbrate 03 Toggle Smart Swap N = :
Add New Geometry. .. L
@L—‘ tagele Smant: Drap | v B0mm 1.999° cone plate, Peltier plate Aluminium |
Geometry = 40mm parallel plate, Peltier plate Steel ’
‘ -

Ianager 40mm parallel plate, Peltier plate Aluminium

25mm parallel plate, FPeltier plate Steel

te,
25mm parallel plate, ETC Aluminium Disposable PF

e Hiigo to geometryE#H fiilicalibrate—geometry calibrations 3t A3 E
RIET !

ration

. _'3 I x
Joi T B e Sk =

fCalibrate} Rotational Oscillatory

= | e Rt Optio :alibrations page Go To Geometry
Instrument calibrations
Geometry calibrations Ins

Geometry Calibrations s

Displays the calibrations form
for the current geometry,

[9Eccessories ” Inertia -




R RBKIE

T4 Instruments Trios v

Last calibration date:

v Calibration

Last calibration date:

v Calibration

Rotational Mapping
Last calibration date
~ ) Calibration

Mapping settings
Bearing mapping type

Hunber of iterations

Options

Friction : 0.275919 pN.m/(rad/s)

Gap Temperature Compensation : 0.7979 pm/°C

Hote: this calibration is only required for temperature ramps and temperature sweeps.

Mapping may take up to 5 minutes to complete.

Experiment | Instrunent | Engineering
e N =
Calibrate Rotational Oscillatory : L i
o eesiat Mapping < || Options Load sanple | Service
Calibrate Options Service
 File Manager va Z 25mm par...late Steel | X
L L L
= _j_f, 25mm parallel plate, Peltier plate Steel
Geometries —
L 25mn parallel plate, E... 7
& 25 parallel plate, P... Inertia - 2.07589 pN.m.s* ) B s
2 40nn parallel plate, P... Al
T 40nn perellel plate, P Last calibration date: 3/19/2014 2:16:42 Pt >~ A EA X
B 2 :
Z60nn 1.999° cone plat. .. 2) Calibration

3/19/2014 2:20:44 PN

A R I E
3/19/2014 3:16:18 FM

K HAREAMERIE, Al A

3/19/2014 2:33:36 FM

i

precision

e \lapping, IH Hstandard, 29X .

[V] Display mapping prompt when the geometry changes

Cancel

: Control panel vax
) Idle
Fane Value Uni
Temperature 21.118 °C
Set temperature i
Torque -0.T19267 M.
Velocity 2.60681 rad
Displacement 860. 107 rad
Axial force -0.552268 N
Viscosity ~7.1948* Pa.
Gap Hm
Gap ‘
e P
BTLETHEOAY
Closure profilinone
Set gap: O

«

Geometry | Calibrations

) calibrations - ..

2014/4/28



Experiment | Instrument | Engineering

N

Calibrate Rotational Oscillatory

& 4

TA Instruments Trios v3.1.4.3607

: Options | Service
- mapping  Mapping ~

Calibrate Options Service

: File Manager v & | /2 25mm par...late Steel | - x
A
= _—1 25mm parallel plate, Peltier plate Steel

Geometries =]
2L 25nm parallel plate, E...
A 250m parallel plate, P... Inertia - 2.07589 pN.m_s* v 4

2L 40nm parallel plate, P...
=L 40nm parallel plate, P..
“60nn 1.999° cone plat...

Last calibration date: 3/19/2014 2:16:42 PN

v Calibration

Friction : 0.275919 pN.m/(rad/s)
Last calibration date: 3/19/2014 2:20:44 FM

v Calibration

Gap Temperature Compensation - 0.7979 pm/°C

Last calibration date: 3/19/2014 3:16:18 MM

v Calibration

Rotational Mapping
Last calibration date: 3/19/2014 2:33:36 FM
~ ) Calibration

Mapping settings
Bearing mapping type

Humber of iterations

Mapping may take up to 5 minutes to complete.

Optiens
7] Display mapping prompt when the geometry changes

Note: this calibration is only required for tenperature ramps and temperature sweeps.

Cancel

: Control panel vax

) Idle
© Feme  Value Uni
Temperature 21.118 °ic
Set temperature 240
Torque -0.719267 HH.
Velocity 2.60681  rad
Displacement £60. 107 r:d‘
Axial force -0.552268 N
Viscosity -7.1948" Pa.
Gap b

@

BELETED AV
Closurs profilimene

Set gap: O

.

Geometry | Calibrations

I
|4 Environmental

i Motor

2014/4/28



DHR A5 5a

57N E DHRUMAT U556




DHR #{a/H4ai3e

o HALBEFERIE, FETriost kS sehrw i — sk A
e TETrios® 4, midiControl panel EHIHEnvironmental, B s a R E
o riiiGap, FEMNEHFE!

Gap
BX=LTED v EH

Closure profilinone

Set gzap: Hm

IT Gap

4 Environmental

5,9 Motor

P T




DHR #{a/H4ai3e

RN i |

Under Filling

Over Filling

Correct Filling




DHR #{a/H4ai3e

@ ¥ Discovery HR-1 : T4 Instruments Trios - 8 X
Home View Instrument Engineering ©

- _

_— 994 ) l! 40mm parallel plate, Peltier plate Steel ~

— . -

Setup Start: f Stop New Overlay New Analysis Fdit L Hew

3 Dlocument Document

Clipboard HR-1 Experiment File Manager Geometry

i File Manager v & X | / =| [Experiment 1] >/
el R U

- A Sample: )
Experiments
[T [Experiment 1] Nazme:
Operator: I

Froject: »
Notes: i 1 _ &E*ﬂé ﬂl:l/fl:l A

v | Advanced

v | File Name: C:'\Docuzments and Settings'All Users'Application Data'\TA Instruments'TRIOS'Data'. tri

¥ Geometry: 40mm parallel plate, Peltier plate Steel ’

Naze: |

j Experiments ~) 1: |Oscillation @‘ifFrequency_v; O%P G — _ _[’X % 73 /25:

m Results Flow
<h

Step (Transient) V‘° C Dinhe:it set point
Geometries Other - — )
Conditioning > |8 [JWait for te=mperature
Calibration 5

¥

Experiment

WS~ Obiseo.. [tk [ D e B S|P, S/ e 11009 i

N



DHR #iE4biE

gy

4 # DHREFE AN




IB L File Manager T~ [H
results ] PAFT 75 ZL 1)
A AT 3 B

DHR #iE4biE

él’ile Hanager v X
Best fit flow (stress ws. rate)

¥

§ﬂUE@@Eq

- 1w Best fit flow (stress ws. rate)
_quens one or more files from di Briosk
=] oteady State Flow cu
Steady state flow st Ellis
= B4 Flow Curve on Shamp JCarreau

[T Steady state flow st R SN

Sisko
Hilliamson

| Herschel-Bulkley
Newtonian
Bingham
Casson
Arrhenius
Thixotropy
Onset point
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N Signal change
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Straight line
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Model Equation
Newtonian o = 1NgVY
Power Law o =kp,y"
Bingham o = 0y, + Ny
Herschel Bulkley o = o0y + kygy™
Casson Vo = [o, + m
Williamson =no/[1 + Ay y)"]
Sisko =Nt eV >
Carreau M —1Mw)/ Mo —Nw) = [1 + (Acy)-,)z](n—l)/z
Cross (M — M)/ (Mo —Ne) = 1/[1 + (Ac¥)™]
Ellis (1 — M)/ (Mo — Nw) = 1/[1 + (kgo)"]




g = MoV

Mewtonian

Power Law

Shear rate

sShear rate
= Oy + Ny o = 0oy + kypy"
Bingham Herschel-Bulkley

shear rate



n = ;r?n/[l + (AW}’)H]

Williamson

(M — Nd)/ (Mo — Neo) .
= [1 + (Acyy)2) - 1)/2 (1 — 1)/ (Mo — M) = 1/[1 + (AcP)"]
Carreau Cross
el =

Shear rate

Shear rate



(M —Nw)/ (Mo — Nw) = 1/[1 + (kgo)™]

Casson

Strass

Shear rate

VR

Ellis

Weomity

Shear rate
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Previer and Print Export document data
D New. .. ) - Hew. .. ) i
~ : s Plain Text
\_+_ Print e 1 ; :
e | ; ; : B HE};ports the view data to a plain text
f JOpen. - ~JF Print the current view. \ l Open. .. file for use in other applications.
: ' Comma-separated values
A Print Previer . : Exports the view data to a
n Save ;'»»:\‘i@a Print preview the current view. - wave conna-separated value file for use in

applications like Microsoft® Excel

e Excel
3. p.: Save As. ..
bj Seve hs... b ) el k)j HExports the view data to an Excel file

wee Print the current wiew to a PDF file. and launches Exeel.

. ‘
Save ALl
H Save All bﬂ ATA ‘_iJ Inl

Exports the wiew data to an Xml file.

-

\ ) 4.!\ Export...
“’ i ’ ——— Image
: d Exports the view to an inage file (e.g
‘ ’ Print... ! ‘; Print... JPEG, Bitmap, PNG)

ll_l Sz ‘J—l Cloze. ..

0pt1ons E:/i Exit

Uptxons :/!i Exit
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Tech Tips

» Tech tips

TA Muk: http://video.tainstruments.com/Pages/VideoPlayer.aspx

MEETASLE:  http://u.youku.com/user show/id UMTY3MzUxNDIw.html



http://video.tainstruments.com/Pages/VideoPlayer.aspx
http://u.youku.com/user_show/id_UMTY3MzUxNDIw.html
http://u.youku.com/user_show/id_UMTY3MzUxNDIw.html
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Discovery DSC — TRIOS Data Analysis

DSC QuickStart

MDSC Quickstart

TGA Quickstart

Q600 SDT Quickstart

DMA Quickstart

TMA Quickstart

Universal Analysis (UA) Quickstart
Advanced Universal Analysis (UA) Quickstart
AR Rheometer Quickstart

AR Rheoclogy Data Analysis Quickstart
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Thank You

TA Instruments

The World Leader in
Thermal Analysis, Rheology,
and Microcalorimetry
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