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Please read the /nstruction Manual carefully, for correctly grasping the
installation and using method of this product. Please keep properly this /nstruction

Manual after reading, for the usage during troubleshooting and maintenance in the

future.
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Along with the leap development of the engineering technology of well drilling,
the amount of special technical wells, directional wells and cluster wells are more
and more, hence the requirement to the lubricity of drilling fluids is higher. At the
same time, the chemical additives used for lubricating drilling fluids also grow year
by year. A kind of instrument is needed to evaluate lubricants because the quality and
compatibility of various lubricants are different. Therefore, we have developed the
Model NZ-3A FrictionCoefficient Tester. This instrument is characterized by its convenient
carrying, reliable working, high precision and producible measuring results. It is an

essential instrument for drilling fluid analysis.

—. =¥ Parameter

B i 20 €A
Name Friction Coefficient Tester
25
Model NZ=3A
]:fFﬁiﬁ? 220V+5%C 50/60Hz
Working power
L -
Power of generator
B T £F#5 5. 5~6. 5 34
Turning speed 5.5~6.5 minutes per turn
R E A EATYIN
Reading of angles Digital display
*%E;. . 0.5°
Precision
IS
R . 10~ 85RH
Moisture of environment
SRR 335X 190X 170
Outer size
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The structure and working principles of the instrument

1. £5#) Structure
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The instrument is mainly composed of shell, Workbench, liquid crystal display,
transmission mechanism and micro motor. It is a portable style.

1) The face plate of the cover of electrical equipment (See Figure 1)

2)Slide block and Slide stick: Made of stainless steel. It is a standard piece for
testing. (see Figure 2)

3) Workbench: Corrosion resistant material is made. There are horizontal bubbles

on both sides. There is a grooves with one side. It is a workbench for testing.
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(Figure 1) The face plate of the cover of electrical equipment
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(Figure 2)Picture of Slide block and Slide stick
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Under the tilted workbench, the slide block that puts on mud cake is exerted the
downward gravity role and will begin to slide after overcoming the sticking force.

According to the Newtonian’ s friction law:

FERARR £ = F/P

F—EE¥E 2 ¥ Friction coefficient
F——E FjFriction force
P——1FJ& /JVertical pressure
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The weight of the slide block is W, and the force of the slider is F, that is, the
friction force. The vertical is P, that is, positive pressure. The relationship between

the triangle and the triangle. (see Figure 3)

F = Wsing, P = Wcosa
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The coefficient of friction when the slide block begins to slide.
f=(Wsina) / (Wcosa) = tga
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It is also known by the relation of similar triangles:
Za=/Btga=tgBh
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And £ B 1is measured by the instrument, so tgB is the friction coefficient of mud
cake, that is, the friction coefficient of mud cake is the viscosity coefficient measured

by the instrument.
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(Figure 3) Working principle diagram
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1. The testing method using slide block.

1) Read the instructions carefully. Check whether the connec on parts are strong
and reliable. The power supply is reliably grounded.

2) Connect the power supply, display the display ‘0. 0’ . Press the ‘run’ button
to check whether the rotating parts are running normally. If normal, turn the non—grooved
side of the workbench up to the top. Press the f‘reset’ button two times.

3) Adjust the leveling handle around, observe the level bubble, Adjust the
non—grooved side of the worktable to the level, and prepare for the end of the work.
(see Figure 4)

4) The mud cake obtained after filtration after the API standard is placed on the
non—grooved side of the workbench.

5) Place the slide block gently on the mud cake for 1 minute.

6) Press the ‘run’ button and the motor drives the transmission mechanism, so that
the workbench drives the slider slowly to turn over. And the number on the screen also
slowly increases with the workbench turning from zero.

7) When the slide block starts sliding with the workbench, press the ‘stop’ button

’

to read the angle value and ‘tg’ value on the display screen. The ‘tg’ value is



the friction coefficient of the mud cake.
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(Figure 4) Operation schematic diagram
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2. The testing method using slippery stick

1) Repeated slider block test methods 1 and 2. After confirming the normal conditions,
Turn the workbench with a grooved side to the top, Press the ‘reset’ button two times.

2) Adjust the ‘leveling handle’ around, observe the horizontal bubble, Adjust
the grooves of the workbench to the level, and finish the work.

3) The mud cake will be placed in the groove of the workbench according to the
standard of API, and a portion of the same drilling fluid will be put on the mud cake
first. Then slide stick gently into the drilling fluid in the groove. Leave it for 1

minute.



4)Press the ‘run’ button and the motor drives the transmission mechanism, so that
the workbench drives the slider slowly to turn over. And the number on the screen also
slowly increases with the workbench turning from zero.

5) When the sliding stick starts sliding with the workbench, press the ‘stop’
button to read the angle value and ‘tg’ value on the display screen. The ‘tg’ value
is the friction coefficient of the mud cake.

6) This test requires mud cakes from drilling fluids, and the sliding stick time
of each mud cake is different. The time is 1, 3, 5, 7, 9, 11 and 13------ Minutes. The
slider can be placed until a certain time. The friction coefficient of the later points
no longer increases. If we draw a curve from the measured angle and the static time,
we can see that the curve rises to a certain extent. The value of the turning point
is the maximum friction coefficient and the static pressure time. Later, do the same

drilling fluid directly to make the maximum static time.

Note: When the first value of the ‘tan’ value appears incomplete, it indicates

that it has exceeded the measuring range.
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1. The instrument is placed in a dry environment.

2. When moving, repairing, or maintaining the instrument. It is necessary to take
lightly and put it lightly so as not to cause deformation of parts and affect accuracy
and use.

3. The horizontal bubble must not collide, so as not to be damaged.

4. Slider block and slide stick are the main test pieces of the instrument. Do not

destroy the surface when using and storing.
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The digital
display window is
not bright after
putting through
power supply.
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The plug of power
supply is not

connected.
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Check whether the power is normal, whether

the plug is reliable and reinstall the power

plug.
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The digits showing
in digital display
window is not
complete after
putting through
power supply

1) RGE4E | AR E

2) ARG i H I
it

1)The circuit of
system control is not
stable

2)The electrical

circuit of system

control has some

problem
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1) Press the
again.
2)Remove the leveling handle and the fixed

screw at the bottom of the box to remove the

‘reset’ keyand display digits

main engine, turn on the electrical cover
box, remove the circuit fault or replace the

circuit board.
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The ‘leveling
handle’

work.

does not

[t “iHFT” H%
TENRET KA B

The screws to fix the
‘leveling handle’

loosen
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Cover the 1id of the instrument and place it
on the top. Check whether the tightening
screws of the leveling handle are loose.

Tightening screw tightened if loosening
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The workbench

loosens.
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The screws to fix the

workbench loosen.
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Remove theleveling handleand fixing screw
at the bottom of the box and remove the main
engine, and check the screws on the
supporting plate of the workbench. Screw

tightened if loosened.
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Manufacturing enterprise: Qingdao Chuangmeng Instrument Co.,Ltd.
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