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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
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.

II. %5 RIH% Model and specification

F1 #5038 &40 44/ FO. 2 JL 5l &84 (rTikh)
1104-6 F1 Measuring assembly of torsion spring/F0. 2 Measuring assembly
of torsion spring(option)

F1 #1503 &4044/ FO. 2 HL 5l &84 (rTikd)
1104 F1 Measuring assembly of torsion spring/F0. 2 Measuring assembly
of torsion spring(option)




III. X 2SI EEF ARSH Technical parameter

P2y BERSH
Name Technical parameter
R AC110/220V+5% 50/60Hz
Power Supply
i) A3

STEZES o
Motor power

Lz vE pE
Hiﬁ_/mg =>2045C
Ambient temperature
IRIR R

45%RH~60%RH
Ambient humidity o 60%
CERIRESTS .
720

Motor speed r/min
AR Y0 [
gt 1. 2. 3. 6, 10, 20, 30, 60. 100, 200, 300. 600r/min
Rotary speed range
DNk 5 +0. 1 mPa. s

Measurement accuracy

(A& Newtonian fluid)

il R 0 3
Viscosity
measurement range

HPRy4E Newtonian fluid:
0~300mPa. s (F1 JUl&E4H1F)
0~60mPa. s (FO. 2 20 14)

JE4-1iiR4E Non Newtonian fluid:
0~150 mPa. s (F1 M&E2H M)
0~30 mPa. s (FO.2 M&2H4)

BYYJJB. /7 Shear stress:
0~153. 3Pa (F1 JU&E2H1F)
0~30. 7Pa (FO. 2 & 2H1F)
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Structure diagram of digital display rotary viscometer

5 P 5 R 5 P
No Name No Name No Name
1 g 9 RS 17 [ENFEREARE
Base cover Rotor Active synchronous pulley
2 [IREhEE 10 |ZIE A2 18 [FpLE
Driver Dial assembly Rear shield
3 HER 11 |BhERE T 19 [FEHL
Supporting plate Driven synchronous pulle Electric machinery
4 |BGAETF 12 [ 20 [0 7upE]
Star grip knob Measuring spring assembly ”0”-ring
5 [fMEfE 13 |[HLHT 21 prg:
Outer sleeve Front shield Upright column
6 | 14 |\ 22 AR
Floater Display circuit board Rocker switch
7 A 15 [l iR 23 DC FHJFHAE
Liquid level line Control panel DC power socket
CENEZIN 16 |Fbr
Slurry cup Synchronous pulley




IV. 24 8| Safety principle
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1. Safe operation

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 Iinstrument.

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.

During maintenance, it is necessary to turn off the viscometer and
unplug the power supply. If the liquid is overflowing, wipe it with a soft
cloth. It is strictly prohibited to clean directly with water. It is

strictly prohibited to pour water into the frame so as not to damage



electrical components.

2. Sample temperature

The viscosimeter can not test samples with temperatures above 93

degrees.

3. Safe operation of optional heater

When heating the liquid to be tested with the heater, make sure that
the liquid is heated and spilled. It is strictly forbidden to touch the
heater directly with your hands. The heating temperature of the heater

must not exceed 93 C.

V. KE MR Viscosity test

A FFEANRF I, AR BIMAR BRI ZL (350m1) Ak K5I MK
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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. II). The speed and viscosity can be real-time viewed through
the LCD screen.
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Digital display rotational viscometer test speed

VL. 4V /. F T3 Outer sleeve, float and torsion

spring
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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. M ERHIP7EE 5223 Removal and installation of outer sleeve
W IR I 7~ o] DAXT A B R AT 2 00, 22 28 Aoy 7o A L e e 2 i v 7

According to figure III, the outer sleeve can be loaded and unloaded.

Attention should be placed to the highest position when installing.

e
NHER | =

K ID #MEFE IR Removal and installation of outer sleeve

2. BRIV 5 %3 Removal and installation of float

PRBR¥E T, W R R, R iR B TN, (A B, R
UK i

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. 1 /73 % K Pr 3L Removal and installation of torsion

spring

PRy, SR IVRARET C A0 D #17F Jo ] DLIRBRIASE; 22 3 S I 3 5
FERFALJETT ZIRET C AN D RIT o VERANE A iisfs, B ki i s iR 2 2
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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 circuit board. Attention should be paid to protection during

assembly and disassembly.



K (V) 775553735 Removal and installation of torsion spring
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K (V) $haknESEE Static load calibration device
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1. 04X 58 35 2 A 2. FEIA 3. VF T
Measuring spring assembly | Magnetic ring Float pin
4. MK 55 5. h 4 Pl 6. F4URtR
Bearing cap External retaining ring | Splash guard
7. Mk
Bearings

B (VD) A Torque test assembly




VI X 2812 #E Instrument calibration
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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. F R UE Static load calibration

i BT T BRI, X s s pEAT PR R, JL R R 4 SR R s U7 (0 1945 5
WESE . R BRAE T ROy NLT-A RN it (EIV), BUR R Ui i«
1) #EITNANER], KRG A e Ot R B (R T SR TR S, B
EFET.

2) BB B o I an 22 28, FH i 400 22 28 1) — ity 8] 52 7575 7 IR TH, RG24
LRI BT G0 TR ISR 2~3 [, 22201 55—t i % FH U ) 28 BlK-F 1 [ 2
¥la, X —umR LS.
3) Z MR IIE & Y &
DIRPEFTE, B SE. TSR VL AMER. FTAHDE” 21
C “HHAIBSEIIrEE” H oo

FAXAFECER F1 M)A Z A WA 50 FeH0Y 127+20.5 mPa« s , 100 5
179 25440. 5mPa « s. HFHBEFENS SUVF 0. 5mP. s (IR ZE o I LI AR,
RAMRZESR N RO BB ARG BCFME . W R s 5o 2t 221k,
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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
instrument: 12740.5 mPa ¢ s for 50g and 254+0. 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.

SR . FEE (50) Weight (g)
Torsion spring |12 oo torsion) HUBRAAL 1 1) T T 0 T
spring constant |Torsion spring
assenbly K1 Dynes/cm/def coefficient HBEAE
(R1-B1 &) 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

& ID #7755 MR AR (BBEAR 2 1em)

Torsion spring stiffness linear test table (assumed radius lcm)

IGITIETN) FOVFIE BhE I (1) RS (5E) FOVF L B30 I (1)
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

RIM-1 F1. 0 A5 NIFE LN R CEAEJ9 1. 725¢m)

F1.0 torsion spring stiffness linear test table (radius 1.725cm)



55 (50) REFFESNTERE (%) 565 (50) FAFEEBNTE E (%)
Weights (g) Allowable rotation range Weights (g) Allowable rotation range
1 21.55~22.21 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. b6
6 129. 34~133. 28 13 280. 23~288. 77
7 150. 89~155. 49 14 301. 80~310. 99

FRII-2 FO. 2 $1 Jy53 Wi e AR (428 1. 725em)

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

B. i Fluid calibration

F AR e T AT 5 2 S AR BT MR AZ, EERITF 78 . SN E R
OS5 T T B i S B e SRS AV (U e 2GE F T35 & 2R 0GR K37
PRBIREHE) o BUEIRAR AT LA 20, 50, 100, 200 1 500cP. FTA #54 ASTM ARtk H4F
— BRI E — RS EER T AR . DU RV RE 3 i -

1. TEEANE R RITE IR SRR 2 T B R UE R I IO 28 2 T3 ), DB B
TR AN E R T T HATHIRIE T . BT T AN B 14 52 i oA .

JER: FRERAREE L RS D20 5 R B /R B BTG

2. BRUEBUM B M RALZR AL, FERMBAEA AR FERL B ) B3 FHER,
HIERIEHRE, ZRET .

3. BT NME IR Shrp, R — AL A B T

4. FFHLEE 300 #3847 3 40 8h, “PERF T AMER. PR SHERRE.

5. 103k 300 #%5 . 600 F5 IR B~ R B RRL FE e, IR TR OS2 0. 1°C
(0. 15T ),

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°F) .

VI #4875

A. ZEBCRL FE 15 Newtonian viscosity calculation
£ 300rpm i4THF, R1 Bl F1 ZH-&ZIFERE B AR 80s 2 Aok fE . i R4 A oA
G TR ARG, 7 A GRIERFE D .
FRG R v R 000RS B2 P, EH R A2l
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 c¢P with FANN viscometer,
use the following formula:
N= S X 6 X f X (C
pasy =
S = HFRT Speed factor (WLFV, Reference Table V)
0= ZIFEEELEEDial reading
f = 9P RE spring parameter (JLFIII, Reference Table III)
C = HAEFE-TFTET Outer sleeve —float factor (JFIV, Reference Table IV)
N = ZFfiikEfE Newtonian viscosity — cP
N /E
fEF—>R2 B1 405 600 rpm [REES £5. 0 558, —NRALEH 189,
N =0.5 X189 X 5X0.315 = 149 cP
1 mPa. s ZF 1 cP

Example:

Using an R2-B1 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

1 mPa. s =1cP

TS B R R BT [, &/ bRl R-B-F 46/ T, WREFELDS,
gAY e o

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

SNEF-FTHE HEF-ETETF
Quter 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-B1 4. 517
R3-B2 12. 431
R3-B3 28.909
R3-B4 57.815

x (IV) #ERE-F T T Outer sleeve —float factor

L2357 EEETF
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

* (V) H#HEKET Speed factor 300 rpm = 1

B. 1+ 35 # (FE &vE) Spring constant calculation (gravimetric method)
K1 =GXrXg/ 0

TR

K1 = ##E 5% spring constant (Dynes/cm/°

G = load 71%% (g)

def)




g = 981 = 5| J1'¥ ¥ constant of gravitation (cm/ sec?)
4% Semidiameter r = 1. 725cm
0 =$5E(H viscosity mPa. s

filan: prif B E N FLIILEE, H11 90 3 H HU2 386 Dynes/cm/°  def 5 R1 Bl
o M 50 Tk, AFRE:

K1 =50 X 1.725 X 981 / 386 = 219.2

Example:

Set F1 torsional spring, spring constant is 386 Dynes/cm/° def and Rl
and Bl combination. Use 50 gram weight. The formula is:

K1 =50 X 1.725 X 981 / 386 = 219.2

C. #FEMAX 1t Data testing and calculation:

W B IRIAREAE 20£5°C, PR HE IR M ERIE TR THE . infe il &,
LA e gD BORE BT AR B I 1), BORERE L SRR RO AR AR 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.
I8 Z$7 7 Instrument coefficient C = 5. 11

1. AR A 4 %oF 1 P
A AR AR 300r/min, SFEBIZIEERL B, FLEEC 40Tk B
8.
n=300r/min (%) mPa - s
2. BAMEURAR RS BE -
1) X ZRFEHIA % 600r/min, fFZIEA ERREIE R, HEEB 1/2 MR E
18
2) AR R 300r/min, HEEES 600r/min SR ZE NIEVERLEE
3) BN HRAE i R HERE 10 #04h, DL 3r/min BT AR e S S5 15K 2 BUE
BNWI) 17, 8 10 4t 5 1.
ARG B - nfl =1/2 X600 r/min (%) mPa * s
FAMERGEE . n ¥ = 600r/min (%) —300r/min (G240 mPa * s
Y J1: t,=5.11 (300r/min %% —n¥) Pa
B U1 J3: t#) = 5.11X3r/min (5230 Pa (§E 1 2%
T4 = 5. 11X3r/min (%) Pa (FFE 10 4048
3. [REB A

-

(@]



HR AR s A VIR TEIT UG5l E0RS ERE DI N 77 R 38 K A, BB ik
TRl ik e b B, HRIA

_dv _dv
T =k (g) lgt=1g k., 1g g

n——ATIEEL  HAELE 0~1 Z[H]

k——HHE 5%

PEFEHn = 3.321g 600r/min (%0 / 300r/min CEEH0D CGEHIK)
FAER¥ k = 5.11X300r/min (%) / 511" Pass"

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 then
maximum reach is initial gel strength. After 10 minutes standing and then
you can record get strength.
apparent viscosity: 1, = 1/2X600 r/min (reading) mPa-s
Plastic viscosity: 0, = 600 r/min (reading) —300r/min(reading) mPa * s
o= 5.11 (300r/min reading —n,) Pa
gel strength: T, = 5.11X3r/min (reading) Pa (1 min)
T.,.= 5.11X3r/min (reading) Pa (10 mins)

3. Pseudoplastic fluid:

Its flowing characteristics is that viscosity decreases with shear

yield point: =

stress increasing. The flowing of pseudoplastic fluid follows power
function.

v _dv

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

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

consistency coefficient k = 5.11X300r/min (reading)/511” Paes”


http://dict.youdao.com/search?q=zero&keyfrom=E2Ctranslation
http://dict.youdao.com/w/dimension/

IX. | &5 Measurement range

Outer Slif%__ﬁit fastor Rl Bl R2 Bl R3 Bl RI B2 | RIB3 | Rl B4

HEAHIEBasic Data
ziiijiiuio ;H:), . 1.8415 | 1.7583 | 2.5866 | 1.8415 | 1.8415 | 1.8415
ﬁifiiuscil o 1.7245 | 1.7245 | 1.7245 | 1.2276 | 0.8622 | 0.8622
gif’h;g?: L en 3. 800 3. 800 3. 800 3. 800 3.800 | 1.900
BIYIE]RE, cm
shearing clearance, cm 0.1170 | 0.0343 | 0.8621 | 0.6139 | 0.9793 | 0.9793
A2, R1/RO
Radius ratio, RI/RO 0.936 | 0.09805 | 0.667 0.666 | 0.468 | 0.468
RS, © C (° F) 99 99 93 99 93 93
Maximum use temperature, (200) (200) (200) (200) (200) (200)
%ﬁﬁﬁmﬂ%ﬁ’ een 0(32) 0(32) 0(32) 0(32) 0(32) | 0(32)
Minimum use temperature
XA EEL K
FRAER F1 3
Instrument constant, K 300. 0 94. 18 1355 2672 7620 | 15,200
Standard F1 torsion
?=Kfq /N

BN IiE

BYYIRL )5 BN ROE 3R
K2, cm (=3) BTN 776, dynes / | 0.01323 | 0.01323 | 0.01323 | 0.0261 | 0.0529 | 0.106
cm2t = K1K2q
F0.2 g =1° 1.02 1.02 1.02 2.01 4.1 8.2
F0.2 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 g = 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
F3q=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
F5q=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 q = 300° 15330 15330 15330 30200 61200 | 123000
EYY)3E & shear rate

BIY)E R EHKS, B 1 / rpm
YR EE N, B 1 g = K3 1.7023 5.4225 0. 377 0. 377 0.268 | 0.268
N=0.9 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
F¥iETEE Viscosity range (1)
AR E (2)
Minimum viscosity(2)
§%j§$§ii 000, 0.5(3) | 0.5(3) 2.3 4.5 12.7 25
Maximum rotary speed 600

R

(D) P AR 355 (F = 1) o ST LAt R 2 R ol A £ R 7.
(2) FARMG L T Fe/NBY VIS A R BT DR
(3) T H H SRR EA R T 0. 5 P RN ZRBhiiEin -

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.

2 (VD) MEJoE 48745 11 Testing range indicator viscometer




X. iR 5483 Troubleshooting and maintenance

A. #PEHERR Troubleshooting

.Drive damage.

. The power plug is not inserted.

.Replace drive.

e JE HERR v
Fault Reason Elimination method
IREARE il P e ot 7 1. B 1l i K
Ve s R 2. s 2. ST Al
At 3. HME R 3. HHRANET
LCD readings |l. The bearing of the float shaft is rusted.|l. Replace float shaft bearings.
are not stable.|2. Bending of float shaft 2. Replace float shaft.
3. Outer sleeve misalignment 3. Replace the outer sleeve
IREANEE il b e X 7 1. B 1l el K
2. V71 Hi S 2. STl
3. Sh 3. HIRAMET
VB s R 4. D SRS ARIA B2 BEAN IR TN SHWALES S TR
ANt 5. PR 25 5. L H L
LCD display 1. The bearing of the float shaft is rusted.|l. Replace float shaft bearings.
data not 2.Bending of float shaft 2. Replace float shaf't.
allowed 3.Bending of outer casing 3. Replace the outer sleeve
4. Torsion spring damage or incorrect 4. Replace torsion springs or re
installation. install them.
5. Motors need to be replaced. 5. Replace the motor
1. B AL 1. S AL
. 0. IS D, I 5 F LB
FEZSUN .
oo loud 1. motor failure . 1.Re?1ace the motor .
2. Synchronous belt pulley loosening 2. Adjust the center distance of
synchronous pulley.
SAERIFEK (L AMERBER 1. EHAIPER
The diameter off2. f&BHE B E B B Hr 4R 2. AL B Bl AL B) e e
the outer 1. Damage of outer casing 1. Replace the outer sleeve
sleeve is too [2.Damage of drive wheel or drive belt 2. Replace the transmission wheel or
large. drive belt.
ARk R 1. E AR 1. B A IR
Key failure 1.Main control panel failure. 1.Replace main control panel.
L. HHLAA 1. SEEHR AL
e 2. WS AR A 2. S HLIK S 4%
HHLAIZAT e e o
otor not 3. FL YR Sk ARG 4 3. BB AT R
. 1. Motor damage. 1. Replace the motor.
running oy N
3 3

.Rewiring.




B. ZE3 Maintenance

1) ¥ AN E R AR AR O N ARG BE, B R A R . B sl AR 4

2) TEH A FH ARG BT AN 75 Iy S Y 1

3) FE I Y AR R T A B BT i G T Ak S il S AN S A0, S BT T
LY

4) FERARES HITEOL T, #RE AR LE 3 rpm 5L 6 rpm WSV T HAME R Iz FoIR
A, AROZA I 1 B A RETET iR N S B4

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.



XI. Bdf4 Parts

177532, Torsion spring
Y85 No F ¥ Constant | BYYJR.J] Shear stress
110031A FO. 2 77.2 307
110031B FO. 5 193 766
110031 F1 386 1533
110331C F2 772 3066
110031D F3 1158 4600
110031E F4 1544 6132
110031F F5 1930 7665
110031G F10 3860 15330
AMER Outer sleeve
11003306  [R1, 316 /%544 Stainless steel
11003306A [R2, 316 A4540 Stainless steel
11003306B [R3, 316 A454N Stainless steel
F ¥ Float
1100326 B1, 316 AN454M Stainless steel, 250> Hollow
1100326A B2, 316 A4544 Stainless steel, Z5:0» Hollow
1100326B B3, 316 A"%54M Stainless steel, 25 Hollow
1100326C B4, 316 A%54M Stainless steel, 250 Hollow
Mk Sample cup
1106 IN#AE Heater, 220V, 50Hz, 1A
110015 AR Slurry cup
B
104 1105 BYAH I B e 2 B
Model 1105 Torsion spring force calibration device
G0400  |bRiHEV Standard liquid, 10 cP, 16 ##] (475m1)
60401 trdEV Standard 1iquid, 20 cP, 16 #%7] (475ml)
60402 brdE Standard 1liquid, 50 cP, 16 #% 7] (475ml)
60403 brdE Standard 1iquid, 100 cP, 16 £ (475ml1)
G0404  [bRiEVH Standard liquid, 200 cP, 16 #7] (475ml)
60405 pRfER Standard 1iquid, 500 cP, 16 %] (475ml)




AL

rower

YRENAEDriver

Supply

5 A% AR
Sensor circuit

Doard

(VID H#KE Circuit diagram




1. #%F rotor

2. #4YetR Splash guard

3. %% ¥ Float

4. ANETE Outer sleeve

5. ik Plate

VD EH7~E K Part diagrammatic sketch
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Qingdao Chuangmeng Instrument Co., Ltd. Packing list

el F BB A R A A

Manufacturing enterprise: Qingdao Chuangmeng Instrument Co., Ltd.

AEFERbE: T B T IRBH XS T IE NS 3 5

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

Model of the main motor: 1104

G

Manufacturing No:

=B
g . LA B ot I T
W5 ‘e . Quanti

No Name and specification ty Remarks
FEHL

1 ) . 1
Main engine

. EER/E57 ]
Power cord

5 Y5 FC AR {
The power adapter
BHA

4 1
Slurry cup
N 5

5 1
Float
AN ]

6 1
Outer sleeve
15 FHF Wt

7 ) 1
Instruction Manual

. AR 1
Certificate
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