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1. R Introduction
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The Model 1104 digital display rotarional viscometer is a new type
of viscometer designed by our company. The viscometer uses embedded
structure design, built—in high-precision angle sensor, stepper motor
drive, speed more stable and accurate; panel keys clearly marked for easy
operation, high-resolution liquid crystal display can real—-time display
the viscosity of the test solution and stirring speed.

This product can be widely used in petroleum, chemical industry, food,
medicine, cosmetics and other industries and scientific research units.
Working Principle: Put the slurry cup with mud on the pallet. The mud
enters the annular space (shearing clearance) formed between the outer
sleeve and the float of the viscometer. When the stepper motor drives
the outer sleeve to rotate, the sleeve will react with viscous resistance
in the mud. This force produces torque to the float in the sleeve through
the mud in the annular space, and the float is connected to a set of
calibration components. When the torque is in equilibrium with the
viscous resistance, the dial assembly will stabilize at a certain scale.
Because the scale value is proportional to the viscous resistance of the
sleeve, the final viscosity value can be obtained by multiplying the scale
value by a specific coefficient and displayed on the LCD screen for
reading.

There is a linear relationship between shear rate and viscosity. So
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the relationship between shear stress and shear rate is linear. In

practice, many fluids may not follow Newton’s law, but their rheology
is close to Newton’ s law, so viscometers can still be used to measure,
and the measured viscosity is more accurate. The calibration method of
model 1104 Digital Rotating viscometer is linear calibration in Newton
mode. It is not suitable for the samples which do not conform to Newton
linear calculation method. In this case, the nonlinear calculation method
should be used for viscosity measurement and velocity calculation.

When the standard outer sleeve, floater and torsional spring rotate
in 300 rounds/minute, the measurement unit of the viscometer is
centipoise (or milli pascal/second). At other rotating speeds, the read
data must be conducted a series of simple multiplying conversion. The
sixth part will present the calculation method of viscosity of plastic
fluids (such as drilling fluid).

If choosing different rotating speeds or using different
combinations of torsional spring—floater, the scope of shearing rate may
have some changes. In order to expand the scope of shearing stress and
thus measure all sorts of liquids, we have designed different series of

torsional springs, which can carry out reciprocal conversion easily.
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2. H5 K Model and specification

F1 A3 EME2A1E/ FO. 2 H3ss &40 e: (g

1104 F1 Measuring assembly of torsion spring/F0. 2 Measuring assembly of torsion
spring (option)
F1 H A3 EA1E/ FO. 2 H3ss &40 e: (g

1124 F1 Measuring assembly of torsion spring/F0. 2 Measuring assembly of torsion
spring (option)

3. XK EEF RS Technical parameter

HARSH
2R .
Technical parameter
Name
1104 | 1124
‘]/\
iR AC110/220V+£5% 50/60Hz
Power Supply
i) B
AL OV
Motor power
e
B >9045C
Ambient temperature
S
AEEE A5%RH~60%RH
Ambient humidity
R - .
Temperature control
1. 2. 3. 6. 10. 20.
A Y 3. 6. 100, 200, 300,
et ] 30, 60, 100. 200. 300,
Rotary speed range 600r/min )
600r/min
=R +0.1 mPa. s
Measurement accuracy (AP R Newtonian fluid)
54k Newtonian fluid:
0~300mPa. s (F1 JU&E4114)
0~60mPa. s (FO. 2 JE4H 1)
JeLE1iH4E Non Newtonian fluid:
R £ &Y Viscosit X
R . Y | 0~150 mPa. s (F1 JUELE)
measurement range o
8 0~30 mPa. s (FO.2 &AL
BIYIN. /7 Shear stress:
0~153. 3Pa (F1 &4 1)
0~30. 7Pa (F0. 2 W& 4H1)
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Structure diagram of digital display rotary viscometer

FE P27 e P2 i 2T
No Name No Name No Name
1 iR 9 |fEtA 17 [ FEBhFEDH
Base cover Rotor Active synchronous pulley
2 |Wxshs 10 ZIEEREAHAT 18 |l E
Driver Dial assembly Rear shield
3 B 11 |MShERE 19 [HHL
Supporting plate Driven synchronous pulle Electric machinery
4 |BIEAET 12 [ 20 ["0"7HipE
Star grip knob Measuring spring assembly "0”-ring
5 MR 13 [HHLATH = 21 |3rfE
Outer sleeve Front shield Upright column
6 | 14 [EIREEERR 22 WALITC
Floater Display circuit board Rocker switch
T B 15 [l 23 DC FEFH R
Liquid level line Control panel DC power socket
8 [RM 16 |[Fbaf
Slurry cup Synchronous pulley
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4, &RELEJEN Safety principle

1. ZL4PAE Safe operation

BE: BN RDARIERORIERE, RN T @A
BEAXER T 100 [RZ 240 AREGHEIFEBEHE . S5 URFEXT . KR EALY) RiTE
AR HTBEREER S o

Warning: Operators must be familiar with the operation process of
the instrument and understand potential hazards. The instrument can be
supplied from 100 V to 240 V. Be sure to keep your hands, clothes and

other articles away from the rotating parts of the instrument.

ARG BE AT A FH RN AR RS A e BEAT D0 FA . 3 R A A DR DD AR A A
e A, IHORIE SRR

The viscometer can be heated by electric heater. Before heating,
ensure that the heating body is fully contacted with the sample to be

tested, and ensure that the ground is grounded.

FEBATAEP ORIRING,  — 8 ER ARG L TH IRk st eV . A SRASH IR H ¥
BATES TS BRI E, T EERK B, AR B gs Tt

When performing maintenance, be sure to turn off the viscometer and

unplug the power. If the liquid to be tested overflows, please wipe it

clean with a soft cloth. It is strictly prohibited to clean directly with
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water and pour water into the machine base to avoid damaging electrical

components.

2. FERLE S Sample temperature

ARG FE T AN R R BE = 1 93°C BURE At

This viscometer cannot test samples with temperatures above 93 C.

3. A[EINPBRFI A EAME Safe operation of optional heater

A% RN RSN PRI, V8 55 B7 LA R s At th o 747 FH T B e fu
FINFAES . INARER BN AR ARk 93°C,

When using a heater to heat the test liquid, be sure to prevent the test liquid from
splashing out due to heat. It is strictly prohibited to touch the heater directly with

hands. The heating temperature of the heater shall not exceed 93 C.

5. FKLBWA Viscosity test

AL SR T ANRF I, AEBUAIE BIM A ERIZIEZL (350m1) Abo RERAR TR
BT, RN ER, W EE LR LRSI RIENIRE .
IRIRNIR L fe K AR, AT RE 2R 7 (R AR JRB IR o RS A A
oy, SNERERE S A SRR N K TET 127 en.

1104 BUACR Bede G EETHA 12 R n] LU, A TVEE 1 8/ bh 3
600 ¥/ 7rph. fE IR i@ R, AEdEmlmi (& 2) ERBry ik
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The liquid is injected into the slurry cup to make the liquid reach
the scale line (350ml) on the cup body. Place the slurry cup on the tray
and the liquid to be measured enters the rotary sleeve, where the level
line on the sleeve can indicate the immersion depth. If the immersion
depth exceeds the maximum value, it may cause damage to the bearing of
the float. If other sample containers are used, the distance between the
bottom of the outer sleeve and the bottom of the container should be
greater than or equal to 1.27cm.

Model 1104 digital rotary viscometer has twelve rotational speeds,
ranging from 1 to 600 rpm. When used, the power supply is switched on
first, and then the required speed is selected by the digital key on the
control panel (Fig. 2). The speed and viscosity can be real-time viewed

through the LCD screen.

K] (2) 1104 Fn ek % Digital display rotary viscometer panel
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Bl (¥5157%0) RPM 1104
600
300
200
100
60
30
20
10
6
3
2
1

£ (2) 1104 BUR e R IATE

<

(RN RN AN AN AN RS RN N N RN

Digital display rotational viscometer test speed

6. SMERM. BT MH/IH#RE

Outer sleeve, float and torsion spring

RI-BI-F1 H&&H T A BRI B, O SR IRE S BT DR 22, /)
e ERIHE TR BTG 7 s BT DTN 7 e 8 K R
7, X ETT AT & ERA L

The R1-B1-F1 combination is suitable for all types of viscometers, and
other combinations may be used to calculate the shear rate of the sample
to be measured. When some combinations make the reading of shear stress
more erroneous, the combinations can not be selected if they do not meet

the requirements.

1. MR KPR 5238 Removal and installation of outer sleeve
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KR 3 FR o] DAX ANE R T2 E), e 38y E B R e i Bl i = L B
According to figure III, the outer sleeve can be loaded and unloaded.

Attention should be placed to the highest position when installing.

.
) —

K (3) #PERFEFIHFE Removal and installation of outer sleeve

2. B 7R 523t Removal and installation of float

PRBRVETI, 18 MR, RIS BT ey B8 Ty, W EAEE T, [
inpUINiREA Wit

When the float is removed, the float is pulled down and rotated
counterclockwise; when the float is installed, the float is pushed up

and rotated counterclockwise.

3. {73 P+ Removal and installation of torsion spring

PRENFAEERT, ZIREIVIGIRET C M D HIF G vl DARBRSER; 2o S ke o
R IR T BURET C A0 D BRI AN ELA SRR, By et AR R
SEESIN . TEIRE] C ORI D #1582 AT TR R B h DU LRI T A
FROTOUET et S S 45 B IO THAS . WRET D ZEANSSRAH 45 B [ 2 1E e
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KRB TR EEREERE RS BB, TrRFEn R RY

When the spring is removed, the bolts C and D can be removed after
removing them with reference to Fig. IV. When the spring is installed,
the bolts C and D can be tightened after the spring is positioned. Be
careful not to stretch the spring to prevent spring damage from exceeding
the elastic limit. Before screws C and D are tightened, press or pull
the spring gently to ensure that the top of the adjusting mandrel A is
higher than the top of the spring knob B. The screw D should be fixed
together with the spring knob B.

Note: the E shown in the following figure is a high—precision angle
sensor circult board. Attention should be paid to protection during

assembly and disassembly.

K (IV) /75833 Removal and installation of torsion spring
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1. 005 3 20 1 2. W 3. T
Measuring spring assembly | Magnetic ring Float pin

4. K 5 5. il 4 Bl 6. B4 UER
Bearing cap External retaining ring | Splash guard
7. Bk

Bearings

(6) FHA7MRHH: Torque test assembly

T« 2K Instrument calibration

ARG BE I 2 7 B ORFR AR HE , AT I8 [ 3 A IR B 7 VR AT R
AL E W DR TR AR HE RIS R B TR), fSEAAs DR AT HERA O T R . DT VA
Pl

The viscometer shall be regularly maintained and calibrated by
applying torque to the float shaft. Through timely maintenance and
calibration, problems can be found in time, so that the instrument can

maintain accurate measurement accuracy. There are two ways to calibrate:

A BB Static load calibration

A B HE T SR T, o s S b AT RN, LR A R e s T (145
PUESE o 97 8OME T H Oy NLI-A BB 3 tE CEIV), BUT 9 RHERURE U B -
D HINANER, RTINS R O A B3 GE TS T RS, AR
EFET.

2) Bl—BUKH I a0 222k, RN 22 2 i — i [ 8 A7 TR I, AR5 R
2 LN IN BT GRIF TR T 28 2~3 [, 224010 5y — i & I ) R K 1 ) [
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ERE, X —im R EHEH.
3) MR & 1E R E &,
) MRIETFE, M IHE ., TS VL AMER ., FPAH 7 mA T
C “HHAFRERIFREE” s

AAUESECEDN) FL S A ZHWiFh: 50 5N 1274£0.5mPa = s , 100 5L
K17 25440. 5 mPa »s. 2 EHIBERL I fuvF 0. 5mP. s BJIRZE . 8 H AR,
RAMRERA /N BTG = IRBUER G BCFAME . WR s Zelb 421k,
YU BT T 2 A L A2

Static load calibration method is easy to operate, when the spring
is adjusted, the adjustment results can be easily confirmed. The static
load calibration tool is NLJ-A type torsion spring dynamometer (Figure
V). The following is the calibration process description:
1)Remove the outer sleeve, the float will rotate counterclockwise (Axis
taper coordination of float and float) and push upward.
2)Take a piece of inelastic filament and fix one end of the filament on
the surface of the float with adhesive paper. Then wrap the filament
counter—clockwise around the surface of the float for 2-3 turns. The other
end of the filament is hooked on the end after passing through a special
force measuring frame or a horizontal fixing wheel.
3)Select appropriate weight according to table III.
4)Adjust torsion springs as required. Reference can be made to the C
"Disassembly and Installation of Torsional Springs” section of “VI. Outer
sleeves, floats and torsional springs”.

There are two kinds of tolerances for F1 spring matched with this
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instrument: 127+0.5 mPa ¢ s for 50g and 25430. 5 mPa * s for 100g. 0. 5mP. s
error is allowed when spindle rotates. This error usually decreases when
testing fluid. At least read three times and get the average value. If
the spring does not change linearly, it indicates that the bending of

the float shaft needs to be repaired.

EHIWALES SV i (5F) Weight ()
13355 Torsion T 543 2%
Torsion spring | oA torsion | HUSIAREL 0 T T 00 T g
spring constant Torsion spring
assetibly K1 Dynes/cn/def fricient R
ynes/cm/de coefficien
(R1-B1 H&) Viscosity value
F-0.2 77. 2 0.2 127.0 | 254.0 - - -
F-0.5 193.0 0.5 50. 8 101.6 | 254.0 - -
F-1 386. 0 1 25.4 50. 8 127.0 | 254.0 -
F-2 772.0 2 - 25.4 63.5 127.0 | 254.0
F-3 1158.0 3 - - 43.0 84.7 |169.4
F-4 1544. 0 4 - - - 63.5 | 127.0
F-5 1930. 0 5 - - - 50.8 | 101.6
F-10 3860. 0 6 - - - - 50. 8

® (3 AW EE Ltttk (R A272 1em)

Torsion spring stiffness linear test table (assumed radius lcm)

kg (5e) FOVFIE B i (%) Tkt () FOVFIE B I (%)
Weights (g) | Allowable rotation range | Weights (g) | Allowable rotation range
5 21.55~22.21 40 172.45~177.70
10 43. 11~44. 42 45 194. 00~199. 90
15 64. 66~66. 63 50 215.57~222. 13
20 86. 23~88. 85 55 237.12~244. 30
25 107. 78~111. 06 60 258. 68~266. 56
30 129. 34~133. 28 65 280. 23~288. 77
35 150. 89~155. 49 70 301. 80~310. 99

% 3-1 FL. 0 {3 8 WI EE 2RI 3R (24278 1. 725em)

F1.0 torsion spring stiffness linear test table (radius 1.725cm)
17 /34
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fikhs (o) SRVFESEE (k%) IGREACD) SRVFESNEE (%)
Weights (g) | Allowable rotation range | Weights (g) | Allowable rotation range
1 21.556~22.21 8 172.45~177.70
2 43.11~44. 42 9 194. 00~199. 90
3 64. 66~66. 63 10 215.57~222. 13
4 86. 23~88. 85 11 237. 12~244. 30
5 107. 78~111. 06 12 258. 68~266. 56
6 129. 34~133. 28 13 280. 23~288. 77
7 150. 89~155. 49 14 301.80~310. 99

®I-2 FO. 2 A5 e iR (SE42709 1. 725em)

F0.2 torsion spring stiffness linear test table (radius 1.725cm)

B. YAk #E Fluid calibration

FIRAARHETT SR 0 5 S R AT MR AZ, BRI 755 i, SN ERE
0o 55 77 THD EL B S BB 77 sUSERS AN IS (0 D7 UGS T 45 & 2R 0GR
IR IR HE ) o AHETRAA R BAA 20, 50, 100, 200 F1 500cP. BT #F& ASTM Frifk
B — VR AR R A — MR BRI X FR SR . AR it A i i -
1. FEAEAME RN TR NARHER 2 BT B ORI AR U PRS2 i3 I, 0 B B
PRERANE A T TR T TS B . FARIF TSN Ef 5e i BB
YER: WRIERAE Bt S AU S R /iR R B E e VLR
2. NI B KA ZAL, AERMTBHEAES RS o W) 3R THER,
HENZ2E SR E. ZRIE 1.
3. KRR EETHBONAE MRS, kA A B R
4. TEHLBE 300 #1847 3 73k, ~FHTET. SMER. FEa SHBIRIRE.
5. 103k 300 %, 600 2N A R bR F RS BE IR, RS T EOR R ) 0. 1°C

(0. 15F ),
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This procedure is to be used for calibration using only Newtonian
certified calibration fluids. Calibration Fluids are available in
nominal 20, 50, 100, 200, and 500 cP. All are traceable to ASTM standards
and each bottle of fluid is furnished with a viscosity temperature chart
certifying that batch of fluid.

1. Before immersing the outer sleeve and float into the standard solution,
ensure that the instrument to be tested is clean. If necessary, remove
the outer sleeve and wash the float thoroughly. Make sure the float shaft
and outer sleeve are intact.

2. Add the calibration fluid to the liquid level line of the slurry cup
and place the slurry cup on the tray of the instrument. Lift the tray
upwards until it reaches the proper depth. Reference figure I

3. Place the thermometer in the tested sample and choose a safe position
to prevent breakage.

4. Operate the instrument at 300 rpm for three minutes, This will equalize
the temperature of the float, rotor and the fluid.

5 .Record the viscosity readings on the LCD display at 300 rpm and 600

rpm. The reading of the thermometer is accurate to 0.1°C (0.15°TF) .
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8. FHEITH

A, A-H0RS B 1158 Newtonian viscosity calculation

£ 300rpm 2471, R1 Bl F1 & 2048 IS0 2 ARG . 4an SRS oA
S TR R AL DL HOR L, “f7 T B HD .

PR B2 T 7 2R RS 2 cP, A P A2

Newtonian Viscosity in centipoise may be read directly from the dial when
viscometer is run at 300 rpm with R1-B1-F1 combination. Other springs
may be used providing the dial reading is multiplied by the "f” factor
(spring constant).

To rapidly determine Newtonian viscosities in cP with FANN viscometer,
use the following formula:

N=S X 8 X f X C

S = JJE[RT Speed factor (WFV, Reference Table V)

0 = ZIEREEEDial reading

f = LR spring parameter (JLFEIIL, Reference Table III)

C= HMERE-F T Outer sleeve —float factor (JLFRIV, Reference Table IV)
N = 2Rk Newtonian viscosity — cP

ANVIE

fEHI—/>R2 B1 415 600 rpm FIHZ S £5. 0 #E, —MRATEL 189,

N=0.5 X189 X 5X0.315 = 149 cP

1 mPa. s &1 cP
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Example:

Using an R2-Bl combination at a speed of 600 rpm with an F5.0 spring,
and a dial deflects to 189.

N =0.5 X189 X 5X0.315 = 149 cP

]l mPa.s =1 cP

ST BB BT, (RN R-B-F A&/ FWiK. WREFEANS,
Note:

Combinations with the larger gaps are likely to give results that differ
from these figures. For best accuracy, calibrate with a standard fluid
having a viscosity near the range of Interest and using the R-B-F

combination to be used in the test

SEF-FTHE SEF-EFTHET
Outer sleeve —float combination Outer sleeve —float factor
R1-B1 1. 000
R1-B2 8.915
R1-B3 25. 392
R1-B4 50. 787
R2-B1 0.315
R2-B2 8.229
R2-B3 24. 707
R2-B4 49. 412
R3-Bl1 4.517
R3-B2 12. 431
R3-B3 28.909
R3-B4 57.815

= (IV) VEE-F TN T Outer sleeve —float factor
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LT T
Rotary speed Speed factor
1 333.3
2 166. 6
3 100
6 50
10 10
20 5
30 3.33
60 3
100 1. 667
200 1.5
300 1
600 0.5

Z (5) HHPEEKXT Speed factor 300 rpm = 1

B. i E i H E (& VE) Spring constant calculation (gravimetric method)
K1 =GXrXg /8

TERE:

K1 = $#% 54 spring constant (Dynes/cm/° def)

G = load fi#k (g)

981 = 5| /1% % constant of gravitation (cm/ sec?)

g

4% Semidiameter r = 1.725cm

0 =$4E{H viscosity mPa. s

Blan: FrR st EoN F1 FI3E, 733202 386 Dynes/cm/°  def 5 R1 Bl
HE. fHH 50 ik, AxE:
Kl =50 X 1.725 X 981 / 386 = 219.2

Example:

Set F1l torsional spring, spring constant is 386 Dynes/cm/° def and Rl
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and Bl combination. Use 50 gram weight. The formula is:

K1 =50 X 1.725 X 981 / 386 = 219.2

C. FHEM it % Data testing and calculation:
R E IR EEAE 2025°C, TPAS LR “CINAERAE %7 TAF . eI,
L A] BE D BORE PT A BRI 1), BUREME AL SRR RS e 3R B
Adjust the temperature indoors and make it 20+5°C. Operate it
according to testing operation methods. If you measure in well site,
please reduce the sampling time and record sampling place and conditions

on the measurement table.

IAEZH % Instrument coefficient C = 0. 511

1. ZRH R R 4 o R -
KA A e %E 300r/min, SERIZIEA EREEUIEE, FEBOyARRL
(E
n =300r/min (iL%) mPa -« s

2. SR TRAORS B -

D) AR 3 A% 600r/min, FRZIFER B E, Hiegm) 1/2 KGR
fH.

2) AN 300r/min, HEHS 600r/min Sz 22 AIBHERE

3) KN RAE mOE N REE 10 A8, DL 3r/min BEIEIT A6 TR fa 0K B BUE
BRIV ). § A 10 0 8hid sk E il 1

MREEE:  n M =1/2 X600 r/min (%0 mPa * s
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IYEREE: n % = 600r/min (3220 —300r/min (220D mPa * s

s V) J1: 1 0= 0.511 (300r/min % —n %) Pa

oY) Ji:o1 W] = 0.511X3r/min () Pa (GRE 1 480
T & = 0.511X3r/min (3% Pa (FFE 10 4048
3. REBWA

HR R Mo VDN A aaim sl AERS EERE DTN 7 (1 39 K T B A, B2
VR A RIS AR e R B, ik 5

dv _dv
T =k (gx) lgr = 1g k., 1lg g

n——mATie s HAEAE 0~1 2 JH]
k——HH 1 R 5L
mMEfEEn = 3.321g 600r/min (%0 / 300r/min GEED CGEIR)

FIEZRF k = 0.511X300r/min (%) / 511" Pases"

1. Newtonian fluid Absolute viscosity:

Adjust rotary speed of the instrument to 300 r/min. When the reading
on the dial is constant, the reading is absolute viscosity.

n =300r/min (reading) mPa * s

2.Plastic viscosity:
1) Adjust rotary speed to 600 r/min. When reading on the dial is constant,
half of reading is apparent viscosity.
2) Adjust rotary speed of the instrument to 300 r/min. The difference
of 300 r/min and 600r/min is plastic viscosity.

3) Mix the drilling fluid 10 minutes at high speed. Rotate at 3 r/min
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then maximum reach is initial gel strength. After 10 minutes standing
and then you can record get strength.
apparent viscosity: 1N .= 1/2X600 r/min (reading) mPa * s
Plastic viscosity: n, = 600 r/min (reading) —300r/min(reading) mPa * s
yield point: T (= 0.511 (300r/min reading —n ,) Pa
gel strength: T e = 0.511X3r/min (reading) Pa (1 min)
T wa= 0.511X3r/min (reading) Pa (10 mins)

3. Pseudoplastic fluid:

Its flowing characteristics is that viscosity decreases with shear
stress increasing. The flowing of pseudoplastic fluid follows power

function.

dv _dv
T =k (Tg) lgr = 1g k.. 1g g

n——1liquidity index 0~1
k——consistency coefficient

liquidity index n = 3.32lg 600r/min (reading)/300r/min(reading) (zero
dimension)

consistency coefficient k = 0.511X300r/min (reading)/511” Pa-e*s”
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9. WIEVEHE Measurement range

Outer slif%—_ﬁit factor R1 B1 R2 Bl R3 Bl R1 B2 R1 B3 R1 B4
FAHIE Basic Data
zii?iiu? (;H(l)’ e 1. 8415 1. 7588 2. 5866 1. 8415 1. 8415 1. 8415
iji:{ili;:il’ e 1. 7245 1. 7245 1. 7245 1. 2276 0. 8622 0. 8622
gi’?h;g:: L 3.800 3.800 3.800 3.800 | 3.800 | 1.900
BIYIMEIRR, cm
. 0. 1170 0. 0343 0. 8621 0.6139 0.9793 0.9793
Shearing clearance, cm
I:{Zéiits, f;il:?), RL/RO 0. 936 0. 09805 0. 667 0. 666 0. 468 0. 468
eI, © ¢ ¢ F) 99 99 93 99 93 93
Maximum use temperature, (200) (200) (200) (200) (200) (200)
%@ﬁﬁﬁyﬂ%}g’ een 0(32) 0(32) 0(32) 0(32) 0(32) 0(32)
Minimum use temperature
IXEEAEL K
FREERG P11 s
Instrument constant, K 300.0 94. 18 1355 2672 7620 15, 200
Standard F1 torsion
?=Kfq /N
ByYIN AR

B UL )N BN RO TR
K2, cm (=3) BYYIR; /336, dynes / em2t = | 0. 01323 0. 01323 0. 01323 0. 0261 0. 0529 0. 106
K1K2q
F0.2 q=1° 1. 02 1.02 1.02 2.01 4.1 8.2
FO0.2 q = 300° 307 307 307 605 1225 2450
F0.5 q =1° 2. 56 2. 56 2. 56 5.04 10.2 20.4
F0.5 q = 300° 766 766 766 1510 3060 6140
Fl q=1° 5.11 5.11 5.11 10. 1 20.4 40.9
F1 q = 300° 1533 1533 1533 3022 6125 12300
F2 q=1° 10. 22 10. 22 10. 22 20.1 40. 8 81.8
F2 q = 300° 3066 3066 3066 6044 12250 24500
F3 q=1° 15.3 15.3 15.3 30. 2 61.3 123
F3 q = 300° 4600 4600 4600 9067 18400 36800
F4 q=1° 20.4 20.4 20. 4 40. 3 81.7 164
F4 q = 300° 6132 6132 6132 12090 24500 49100
F5 q =1° 25.6 25.6 25.6 50. 4 102 205
F5 q = 300° 7665 7665 7665 15100 30600 61400
F10 q = 1° 51.1 51.1 51.1 100. 7 204 409
F10 g = 300° 15330 15330 15330 30200 61200 123000
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BIJ)33 % shear rate

BIYEZHHKS, ¥ 1/ rpm

WP L FD 1 g = K3 1. 7023 5. 4225 0.377 0.377 0. 268 0. 268

N =10.9 rpm 1.5 4.9 0.4 0.4 0.24 0.24

N = 1.8 rpm 3.1 9.8 0.7 0.7 0. 48 0. 48

N =3 rpm 5.1 16. 3 1.1 1.1 0. 80 0. 80

N =6 rpm 10. 2 32.5 2.3 2.3 1. 61 1. 61

N = 30 rpm 51.1 163 11.3 11.3 8.0 8.0

N = 60 rpm 102 325 22.6 22.6 16. 1 16. 1

N = 90 rpm 153 488 33.9 33.9 24. 1 24. 1

N = 100 rpm 170 542 37.7 37.7 26. 8 26. 8

N = 180 rpm 306 976 67.9 67.9 48.2 48.2

N = 200 rpm 340 1084 75. 4 75. 4 53.6 53.6

N = 300 rpm 511 1627 113 113 80. 4 80. 4

N = 600 rpm 1021 3254 226 226 161 161
¥ Ve Viscosity range (1)

AR (2)

Minimum viscosity (2)

B%j?%ﬁ 000, 0.5(3) 0.5(3) 2.3 4.5 12.7 25

Maximum rotary speed 600

R

(D) TR AR )3 (F = 1) o ST HADI RS B R R LA £ [F 7.
(2) BARKEFE VL T S/ N B V)R A1 B K BY ) 2

(3) TS B BIBARKE EEAR T 0.5 P RN ZR BiliEin -

Note:

1. Computed for standard Torsion Spring (f = 1) For other torsion springs multiply viscosity range by f factor.

2.Minimum viscosity is computed for minimum shear stress and maximum shear rate.

3. For practical purposes the minimum viscosity is limited to 0.5 cP because of Taylor Vortices.

% (6) MEVEHEFERAE T Testing range indicator viscometer
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10, #EHERR 548 Troubleshooting and maintenance

A. #EHEER Troubleshooting

installation.

5. Motors need to be replaced.

U F&H Hepk ik
Fault Reason Elimination method
L. Tl R A5 1. BE 4l K
i R DR SLEOR (2. VA 2. T
o 3. FhE A K 3. HH AN ER
LCD readings are |l. The bearing of the float shaft is rusted. [l.Replace float shaft bearings
not stable. 2.Bending of float shaft 2.Replace float shaft
3. Outer sleeve misalignment 3. Replace the outer sleeve
L. bR A 1. SE 1l K
2. V1 HlS 2. ST
3. A ERE L 3. AN ER
. . 4. 1R SRR B B AN IE 4. Bt e ml e g
VL 8 R A A i
" 5. HIML 5 25 4 5. S AL
) 1. The bearing of the float shaft is rusted. |l.Replace float shaft bearings
LCD display data .
2.Bending of float shaft 2.Replace float shaft
not allowed ) )
3. Bending of outer casing 3. Replace the outer sleeve
4. Torsion spring damage or incorrect 4. Replace torsion springs or re

install them.
5. Replace the motor

The diameter of
the outer sleeve

is too large

LB R BAL B B BIA

. Damage of outer casing

N — DN =

. Damage of drive wheel or drive belt

1. FEAL A 1. EHLHELAL
o s 2. [ L R hA Bl 2. P [FD AR O R
SN .
1. motor failure 1. Replace the motor
Too loud ) ) )
2. Synchronous belt pulley loosening 2. Adjust the center distance of
synchronous pulley
s AN ER R 1. A ER
UESEFINPN -

2. AL )40 8L 3)) e iy
1. Replace the outer sleeve

2. Replace the transmission wheel or
drive belt.

fi kR R L. EFE AR L. B AR
Key failure 1.Main control panel failure. 1. Replace main control panel.
1. HLHLARIA 1. S AL
2. WREN &I 2. EHIKEN 4%
LA AT 3. R YR S AR A AT 3. EHTHEAT R
Motor not running|l. Motor damage. 1. Replace the motor.
2. Drive damage. 2. Replace drive
3. The power plug is not inserted. 3. Rewiring

28/34




IR AR @

B. Z&$* Maintenance

1) 377 AANE AR RIS N A S e, e I A R . B Al 45145

2) 1EH A5 FH B JEE T A 5 S ik s )

3) FE IS KL R R A BN 8 i T i S AN R A, e
R LLIV

4) FERA RSB OL T, #VEAERAE 3 rpm BL 6 rpm WLELE T FIAME R B FR
A, ARz 1 HIBEh. A REHTE Tl A N A B

1)Float and outer casing should be cleaned in time after each test,
regularly check indentation, wear or other injuries.

2)The viscometer used normally does not require lubrication or
lubrication.

3)Remove the outer sleeve of the float during transportation to avoid
bending of the float shaft and damage of the outer sleeve, and
periodically test the float shaft bearing.

4)In the absence of a sample, the operating instrument should not
fluctuate more than £1 in observing the operation of the float and the
sleeve at 3 rpm or 6 rpm. Insensitive float shaft bearings should be

replaced in time.
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11. EefF Parts

1 /133% Torsion spring
%S No F 3 Constant BJYI B /7 Shear stress
110031 FO. 2 77.2 307
110031 FO0. 5 193 766
110031 F1 386 1533
110331 F2 772 3066
110031 F3 1158 4600
110031 F4 1544 6132
110031 F5 1930 7665
110031 F10 3860 15330
APERS Outer sleeve
11003306 R1, 316 ANEF4X Stainless steel
11003306 R2, 316 INEF4X Stainless steel
11003306 R3, 316 AN4E4N Stainless steel
# ¥ Float
1100326 B1, 316 AN454N Stainless steel, 450 Hollow
1100326 B2, 316 AN%54K Stainless steel, &> Hollow
1100326 B3, 316 454K Stainless steel, &> Hollow
1100326 B4, 316 AN854N Stainless steel, 250 Hollow
FEA AR Sample cup
1106 In#EE Heater, 220V, 50Hz, 1A
110015 M Slurry cup
B
1104 1105 BYHA M Jy ks e B
Model 1105 Torsion spring force calibration device

60400 FRUEWR Standard liquid, 10 cP, 16 %% %] (475ml)
G0401 PRy Standard liquid, 20 cP, 16 # %] (475ml)
G0402 PRy Standard liquid, 50 cP, 16 # %] (475ml)
60403 FRUEW Standard liquid, 100 cP, 16 #%] (475ml)
60404 FRUEWR Standard liquid, 200 cP, 16 ##] (475ml)
G0405 FRUEW Standard 1iquid, 500 cP, 16 #& %] (475ml)
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WahdEDriver

R

Power Supply R

7 A LR
Display circuit
— board
J2
* I
a3 E

4 I A5 HL B R
Sensor circuit

board

K (7)) HEKE Circuit diagram
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1. ¥-F rotor

2. $4YeMk Splash guard

3. 7% ¥ Float

4. ANETE Outer sleeve

5. 6k Plate

K (8) FEf/~nE K Part diagrammatic sketch
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FHABLEARAR REH

Qingdao Chuangmeng Instrument Co., Ltd. Packing list

el H AR A TR A

Manufacturing enterprise: Qingdao Chuangmeng Instrument Co.,Ltd.

Ak F R TIRH X R = EIE M 3

Production address: No. 3 Xinghai Road, Liuting Street, Chengyang District, Qingdao
FHLAS: 1104

Model of the main motor: 1104

SRR TR

Manufacturing No:

R B HE &2
Name and specification Quantity Remarks

FEHL

1 . . 1
Main engine

0 FLR 2k {
Power cord
FH YRS AC A%

3 1
The power adapter
B AR

4 1
Slurry cup
N 15

g Float I
AN 15

6 1
Outer sleeve
155 FH T

7 ) 1
Instruction Manual
EAGE

8 o 1
Certificate
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