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Continuous medium hypothesis-based study on the screw
flight wear model and wear regularity in a screw ship
unloader
Weijie Yang, Wenjun Meng, Xiaobing Dai, Zhenxiao Yin, Fenglin Yao, and Yuan Yuan

Abstract: Screw flight on a vertical screw conveyor, which is a spiral blade welded on an axial cylinder, is the core
component of a screw ship unloader and can be seriously worn by the materials during long-term conveying.
Damaged screw flights make the screw ship unloader unable to unload materials or even lead to an accident.
Hence, we established a new screw flight wear model based on the Archard wear model and continuous medium
hypothesis. Two influencing factors, speed and filling rate, were selected to study the wear law of the screw flight,
and the wear law was verified experimentally. The results indicate that the experimental results were consistent
with the calculation model. The wear rate of the screw flight was approximately parabola-increased with the
increase in rotational speed, and the screw flight wear rate positively and linearly correlated with the filling rate.

Key words: screw ship unloader, screw flight, wear, archard wear model, continuous medium hypothesis.

Résumé : La vis sans fin du convoyeur à vis vertical, qui consiste en une lame en spirale soudée au cylindre axial,
constitue le composant essentiel du déchargeur à vis et peut être sérieusement usée par les matériaux pendant le
transport à long terme. Si la vis est endommagée, le déchargeur à vis est incapable de décharger les matériaux ou
peut même provoquer un accident. Nous avons donc établi un nouveaumodèle d’usure de la vis basé sur le modèle
d’usure d’Archard et l’hypothèse dumilieu continu. Deux facteurs d’influence, dont la vitesse et le taux de remplis-
sage, ont été sélectionnés pour étudier la loi d’usure de la vis, et la loi d’usure a été vérifiée par des expériences. Les
résultats indiquent que les résultats expérimentaux étaient conformes au modèle de calcul. Le taux d’usure du
filet de la vis est approximativement en parabole avec l’augmentation de la vitesse de rotation et le taux d’usure
du filet de la vis est positivement et linéairement corrélé avec le taux de remplissage. [Traduit par la Rédaction]

Mots-clés : déchargeur de navires à vis, vol de vis, usure, modèle d’usure d’Archard, hypothèse du milieu continu.

1. Introduction
The vertical screw conveyor is mainly used in port

screw ship unloaders to load and unload coal or crops
and has the characteristics of low energy consumption,
high transmission efficiency, and capacity to lift more
materials (Sun et al. 2018). The vertical screw conveyor
is the core component of the screw ship unloader, and
its performance directly affects the reliability and ser-
vice life of the screw ship unloader. The failure of the
vertical screw unloader mainly manifests as the wear

of the screw flight. The material particles strongly
collide with the screw flight, which causes the screw
flight to be worn seriously. The severely worn screw
flight often leads to downtime accidents, delays produc-
tion, and reduces the service life of the screw ship
unloader.

In recent years, many scholars have conducted
research on the wear of equipment for conveying bulk
materials (such as scraper conveyors and screw convey-
ors) and found that the wear types of equipment wear
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are mainly abrasive wear but also include fatigue and
erosion wear (Moore 1978; Piazzetta et al. 2018).

The Archard wear model is a commonly used model
for analyzing material wear (Archard 1953). The wear
coefficient K, positive pressure Fn, and sliding distance S
are the key factors that constitute the Archard wear
model. The wear coefficient K is related to the inherent
properties of the conveying bulk materials, including
hardness, particle shape, and particle size. Many
scholars have studied the wear coefficient K and sliding
distance S of different materials based on the Archard
wear model. Bialobrzeska and Kostencki (2015) studied
the wear coefficient of low-alloy boron steel based on
the Archard wear model and found that during the
friction process between particles and low-alloy boron
steel, the particles with larger hardness flake off and
cause larger scratches. Chen et al. (2017) used the
Archard wear model to study single-particle sliding
wear, and the results indicated that an increase in par-
ticle density or radius would cause more steady-state
sliding wear at the single-particle level. The Archard
wear model (Forsström and Jonsén 2016; Gong et al.
2016; Wang et al. 2017) was used to study the wear of
the crusher lining by exploring different particle sliding
distances, and the numerical calculation showed that
an increase in the particle sliding distance would
increase the crusher wear.

Positive pressure Fn is a key factor in the Archard wear
model. Normally, the positive pressure Fn is set as a con-
stant in the numerical calculation of the material wear.
This setting may reduce the accuracy of computing
equipment wear. To reduce calculation errors, the
EDEM software, which loaded the Archard wear model,
calculated the force of particle collision on the surface
of the equipment at different times and the positive
pressure Fn of the equipment at different times by statis-
tics to analyze the wear of the equipment. Wang et al.
(2018) used the EDEM software to analyze the bulk coal
transport state of a scraper conveyor and confirmed that
the key reason for the failure of the scraper conveyor
chutes caused by the coal was abrasive wear. This study
proves that the Archard wear model can predict equip-
ment wear well. Xia et al. (2019) also used EDEM software
to study the wear of a scraper conveyor and verified the
accuracy of the simulation results through experiments.
Yang (2019) used the EDEM software to study the wear of
the screw flight under different conditions by changing
the filling rate, speed, and pitch. The results indicated
that as the filling rate increased, the rotational speed
increased, the pitch decreased, and the wear of the screw
flight increased. The EDEM software based on the dis-
crete element method has been used by more scholars
to study the wear of equipment for conveying different
bulk materials, and the accuracy of its calculation results
has been verified by different experiments.

Considering the macroscopic mechanical properties
of a large number of particles, the method of obtaining

the positive pressure of the scattered particles includes
the continuous medium hypothesis method. German
engineer Janssen (1895) proposed the use of the con-
tinuum model to analyze the static stress of the silo in
1895, and this method has been widely recognized.
Rahmoun et al. (2008) developed a continuous media
approach for the calculation of the stresses in an ensiled
granular medium, which improves on the Janssen
theory, and the continuous media approach allowed us
to qualitatively and quantitatively represent the stress
saturation phenomenon in granular silos. Wang et al.
(2015) compared the discrete element comparison with
the hydrodynamic approach under the same set of rheo-
logical laws, material parameters, and numerical
method, and the stresses predicted by the two
approaches match well the inflow zones. Wang et al.
(2019) used the continuous medium hypothesis to study
the positive pressure of activated coke particles in an
absorption tower and verified through experiments that
the continuum model can effectively describe the
mechanical properties of the activated coke particles in
the absorption tower.

This study established a screw flight wear model based
on the Archard wear model, which used the continuous
medium hypothesis to calculate the positive pressure Fn
at different positions of the bulk in the vertical screw
conveyor. We then analyzed the relationship between
the different influencing factors and screw flight wear.
Finally, the model was experimentally verified by analyz-
ing the rotational speed and filling rate.

2. Theory and Method
2.1. Model of the vertical screw conveyor

The overall structure of the screw ship unloader is
shown in Fig. 1 (Pratap et al. 2017). Its structure mainly
includes a vertical screw conveyor, feeding head, hori-
zontal conveyor, truss, and other components (Song et al.
1995). However, the vertical screw conveyor is the core
component of the screw ship unloader, and its main
structure includes screw flight, shell, motors, and other
parts. The process of unloading materials of the screw
ship unloader is as follows: first, the screw ship unloader
inserts the vertical screw conveyor into the material to
be unloaded; second, the material is gathered to the feed
port under the push of the feeding head; third, the verti-
cal screw conveyor vertically lifts material; and finally,
the horizontal conveyor conveys the material to the
scheduled receiving place.

In the process of loading and unloading materials, the
strong relative collision between the screw flight and the
material causes the screw flight to be worn seriously. For
screw-ship unloaders, monitoring the wear of the screw
flight under their working conditions is dangerous and
difficult to achieve. Moreover, the screw ship unloaders
in different ports have varying working conditions for
lifting and conveying different materials, which results
in varying wear conditions. Therefore, it is necessary to
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establish a wear model to predict screw flight wear
under different working conditions.

2.2. Screw flight wear model
2.2.1. The Archard wear model

In the study of wear, Archard (1953) established the
classic Archard wear model. The Archard wear model
mainly expresses the relative friction between the
material and the geometry. The greater the volume of
the material removed by the irregular-shaped particles,
the more the work done by the relative displacement of
the material on the surface of the geometry. The
Archard wear model is as follows:

Q =W·Fn ·Sð1Þ

W =
K

Hardness
ð2Þ

where Q is the relative wear, K is the dimensionless
constant, Hardness is the surface hardness of the
material, Fn is the positive pressure at the wear location,
and S is the displacement of the force.

2.2.2. Establishment of the screw flight wear model
The wear model of the screw flight can be established

based on the Archard wear model and the continuous
medium hypothesis of the coal particles in the vertical
screw conveyor. The relative displacement of the par-
ticles per unit time was calculated using the single-
particle method, and the positive pressure Fn was
calculated using the continuous medium hypothesis.

First, the relative displacement of the particles per
unit time was calculated. When the material begins to
exhibit the limit of vertical upward movement, the force
acting on the particle where the surface of the screw
flight contacts the shell is shown in Fig. 2 under the rota-
tion of the screw flight.

As shown in Fig. 2, the screw tangent plane (nt) and the
screw normal plane (nb) along the screw plane direction
were set at point P, where the particle was located. The t
is the tangential direction in the screw tangent plane (nt),
b is the normal direction in the normal plane (nb) of the
screw, and n is the normal direction of point P relative
to the screw shaft. fn is the supporting force of the screw
conveyor shell to the particle, fb is the supporting force
of the screw flight to the particle, and ft is the resultant
force of the friction generated by the particle, the screw
flight surface, and the screw conveyor shell.

In this extreme case, gravity, centrifugal force, and
frictional forces on the particles should be in equilib-
rium.

Fig. 1. Screw ship unloader: (a) model of screw ship unloader; (b) diagram of coal unloading using a screw ship unloader. [Colour
online.]

Fig. 2. Schematic of single-particle force. [Colour online.]
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f t =
m ·v2k
r

·μg ·ðcos α − μp · sin αÞ
−m ·g ·μp · cos α =m·g · sin α

(3)

According to the Moiré stress circle diagram of
particles in bulk mechanics (Knuth et al. 2012), the
maximum ratio of shear stress τ to compressive stress σ
is the internal friction coefficient μp of the material.

μp = tgβ = ðτ=σÞmaxð4Þ

According to eqs. 3 and 4, the circumferential velocity
vk of the particle under this limit is

vk =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
r ·g
μg

tgðαþ βÞ
s

ð5Þ

where g is the acceleration of gravity, m is the mass of
the particle, r is the screw flight radius, μp is the coeffi-
cient of friction between the particle and the screw
flight, μg is the coefficient of friction between the par-
ticle and the screw conveyor shell, α is the inclination
angle of the spiral surface in Fig. 2, and β is the friction
angle between the particle and the spiral surface.

The speed of the screw flight at the particle is vs. Thus,
the relative speed vsk between the particle phase and the
screw flight is

vsk = ðvs − vkÞ· cos αð6Þ
The relative displacement of particle in a unit of

time is

ds = vsk ·dtð7Þ

ds =

0
@vs −

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
r ·g
μg

tgðαþ βÞ
s 1

A cos α · dtð8Þ

Second, the continuous medium hypothesis was used
to analyze the positive pressure Fn at different positions
of the equipment. As shown in Fig. 3a, the resultant
force on the screw flight at point Q is the resultant force
of all particles in the dr width above the Q point, as
follows:

Fn =M · cos α +
M ·v2k
r

·μs · sin αð9Þ

M = ρ · g · kðrÞ · π
4
· D2

pð10Þ

where M is the total mass of all particles stacked above a
certain point of the screw flight, k(r) is the particle stack
height in Fig. 3a, ρ is the particle density, and μs is the
sliding friction coefficient between the particles.

Fig. 3. Four types of material filling with the same screw parameters. [Colour online.]

Table 1. Types of k(r).

Case Range of material filling rate

k(r)I kðrÞ = k*þ ω2

2g
·r2 k* > 0 ri ≤ r ≤ ra

k(r)II kðrÞ =

8><
>:

k*þ ω2

2g
·r2 k* < 0 rb ≤ r ≤ ra

0 k* < 0 ri ≤ r ≤ rb

k(r)III kðrÞ =

8><
>:

k*þ ω2

2g
·r2 k* > 0 ri ≤ r ≤ rw

H k* > 0 rw ≤ r ≤ ra

k(r)IV kðrÞ =

8>>>><
>>>>:

k*þ ω2

2g
·r2 k* < 0 rb ≤ r ≤ rw

0 k* < 0 ri ≤ r ≤ rb

H k* < 0 rw ≤ r ≤ ra
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The actual screw conveying material cannot fill the
entire vertical screw conveyor and moves to the side of
the shell under the action of centrifugal force. The filling
types of the material under the same screw parameters
are shown in Figs. 3a–3d.

k(r) is solved following the parabolic equation of the
rotating liquid proposed by Gabler (1981) as the initial
equation theory. The equation is as follows:

kðrÞ = k*þ ω2

2g
· r2ð11Þ

where k* is determined by calculating the volume of the
rotating body in the Guldinschen Regel law (Neuendorff
1919). The equation is as follows:

V = 2·π·
Z

ra

ri

r ·kðrÞ·drð12Þ

V = φ ·ðr2a − r2i Þ·π·Hð13Þ

V = 2 · π ·
Z

ra

ri

r ·

�
k*þ ω2

2g
· r2
�

· dr

= φ · ðr2a − r2i Þ · π · H

(14)

Using eqs. 8, 9, and 10, the wear model of the screw
flight can be established as

dQ =W ·Fn · dSð15Þ

dQ
dt

=
K

Hardness
· ρ · g · kðrÞ · π

4
· D2

p

 
g · cos αþ v2k

r
· μs · sin α

!
·

 
vs −

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
r · g
μg

tgðαþ βÞ
s !

cos αð16Þ

The average wear rate of all points along the line from particle P to the helix axis in the n direction is

dQ
dt average

=
K

Hardness

 
g · cosαþ v2k

r
·μs · sinα

!
·

 
vs−

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
r · g
μg

tgðαþβÞ
s !

cosα · ρ · g ·

Z
ra

ri

kðrÞdr
ðra− riÞ

·
π

4
·D2

pð17Þ

According to the different material filling types in Fig. 3, k(r) can be calculated using eqs. 11, 12, 13, and 14 as

Table 2. Design parameters of the screw flight.

Case Influencing factor

Wear coefficient, K 3.685e–4
Hardness of steel HRC20
Radius of screw flight, ra 100 mm
Angle between spiral section and horizontal plane, α 13.4°
Coefficient of friction between particles and the shell of screw conveyor, μg 0.4
The radius of spiral shaft, ri 20 mm
Screw rotational speed, ω 100–500 rpm
Filling rate, φ 0–1
Pitch of screw flight, H 150 mm

Fig. 4. Wear rate of the screw flight under different
rotational speed ω and filling rate φ. [Colour online.]

588 Trans. Can. Soc. Mech. Eng. Vol. 45, 2021

Published by NRC Research Press

T
ra

ns
. C

an
. S

oc
. M

ec
h.

 E
ng

. D
ow

nl
oa

de
d 

fr
om

 c
dn

sc
ie

nc
ep

ub
.c

om
 b

y 
T

U
 M

U
E

N
C

H
E

N
 o

n 
01

/0
6/

22
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



8>>>>>>>>>>>>>>>><
>>>>>>>>>>>>>>>>:

kðrÞI = φ · H −
ω2

4 · g
· ðr2a + r2i Þ +

ω2

2 · g
· r2

kðrÞII = ω · ra ·

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
H · φ · ðr2a − r2i Þ

g · r2a

s
−

ω2

2 · g
· ðr2a − r2Þ

kðrÞIII = H − ω ·

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
H
g
·

�
r2a ·

�
1 − φ ·

r2a − r2i
r2a

�
− r2i

�s
+

ω2

2 · g
· ðr2 − r2wÞ

kðrÞIV = H +
ω2

2 · g
·

�
r2 −

H · g

ω2 − r2a ·

�
1 − φ ·

r2a − r2i
r2a

��

ð18Þ

where φ is the filling rate of the material in the screw
flight, H is the pitch, ω is the speed of the screw flight,
ri is the radius of the screw shaft, and ra is the radius of
the screw flight.

The filling rate of the material in the screw flight is

φ =
VC

V
ð19Þ

where VC is the volume of material, which is expressed as

VC = 2·π·
Z

ra

ri

r ·kðrÞ·drð20Þ

and the V is the space volume, which is expressed as

V = π·H ·ðr2a − r2i Þð21Þ

Among them, as shown in Table 1, the type of k(r) can
be determined by the parameters k* and the range of
variables r in the vertical screw conveyor.

2.3. Theoretical analysis and calculation of the screw
flight wear model

Two key variables, the screw flight speed ω and
material filling rate φ, were used to study the influence
of the screw flight wear model on the wear rate. The
Chinese standard LX-200 screw ship unloader was
selected for the wear research. The material used for
the screw flight was a Q235A plain carbon structural
steel. The parameters of the screw flight are listed in
Table 2.

Coal was selected to study the wear of the screw flight.
Owing to the small change in the surface temperature of
the screw flight during coal transportation, the Hardness
of coal was regarded as a constant. The diameter of the
coal particles was 16 mm. The density ρ was 1500 kg/m3.
The friction angle β between the particles and the screw
flight was 21.77°. The sliding friction coefficient between
the particles μs was 0.6.

Figure 4 shows the variation trend of the wear rate of
the screw flight at different rotational speeds and filling

Fig. 5. Experimental device of vertical screw conveyor: (a) experimental device; (b) schematic diagram of the experiment; (c) wear
appearance of the screw flight. [Colour online.]
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rates calculated by the MATLAB software. With an
increase in the rotational speed and filling rate, the wear
rate of the screw flight increases. When the filling rate
was 1 and the rotational speed was 500 rpm, the wear
rate of the screw flight was the highest at 2.837e–9.
When the material filling rate is constant, the wear rate
shows a parabolic increase with the increase in rota-
tional speed and the growth rate from slow to fast. The
increase in the relative rotational speed of coal and
screw flight accelerates the surface wear of the screw
flight. With an increase in the filling rate, which
increases the positive pressure Fn acting on the surface
of the screw flight, the wear rate of the screw flight
increases linearly in the theoretical model. Therefore,
the model can be used to predict the wear of the screw
flight under different conditions.

3. Experimental verification
As shown in Fig. 5a, the vertical screw conveyor device

used in this study comprised a feeding system, vertical
screw conveying system, discharge system, x–y–z motion
system, and workbench. As shown in Fig. 5b, the coal in
the chute was transported vertically upward through
the vertical screw conveyor, and then the coal fell into
the chute from the discharge pipe. In this test, eight sets
of screw flights with the same specifications were
selected for replacement under different test conditions,
including different speeds and filling rates. Each screw
flight was operated for 24 h to observe its wear.
Figure 5c shows the wear appearance of the screw flight
at a filling rate of 0.8, and a speed of 200 rpm. The outer-
most part of the screw flight was severely worn; there-
fore, area A in the screw flight was selected as the

Fig. 6. Three-dimensional profile images of the worn screw flight surface: (a) 120 rpm rotational speed; (b) 200 rpm rotational
speed; (c) 280 rpm rotational speed; (d) 360 rpm rotational speed. [Colour online.]
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research object. A Keyence VHX-2000 super-depth-of-
field microscope with a magnification range of 0.1–5000
was used to observe the surface morphology of the worn
screw flight.

As shown in Fig. 6a, at a rotational speed of 120 rpm,
there are a few pits and small convex peaks on the sur-
face of the screw flight caused by abrasive wear and a
small amount of impact wear. The depth of the pits was
concentrated at approximately 7.8 μm. At a rotational
speed of 200 rpm (Fig. 6b), numerous pits and small con-
vex peaks appeared on the worn surface. When the
speed increases to 280 rpm (Fig. 6c) and 360 rpm
(Fig. 6d), regular furrows appear on the wear surface
caused by the long-term abrasive wear of coal, which
has a relative speed with the screw flight. When the

rotational speed was 360 rpm, the screw flight wear
was the most serious, and the wear scar was full of deep
and dense furrows, which is a typical abrasive wear fea-
ture. The greater the average velocity of the coal par-
ticles, the greater the relative velocity between the coal
and screw flight, and the more serious the screw
flight wear.

As the filling rate increased, the width and depth of
the screw flight wear increased. Figures 7a–7b show that
for the filling rates of 0.2 and 0.4, light wear is shown,
and only a small number of pits appear on the blade sur-
face. Figure 7c shows that there are a few irregular fur-
rows on the spiral surface for a filling rate of 0.6. When
the material filling rate is 0.8, as shown in Fig. 7d, the spi-
ral surface has a relatively regular wear morphology of

Fig. 7. Three-dimensional profile images of the worn screw flight surface: (a) 0.2 filling rate; (b) 0.4 filling rate; (c) 0.6 filling rate;
(d) 0.8 filling rate. [Colour online.]
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the furrow, and the maximum depth of the furrow is 13.8
μm. Figure 7 shows that with an increase in the filling
rate, the positive pressure F acting on the surface of the
screw flight increases, resulting in intensified wear of
the screw flight.

4. Discussion
The wear trend of the screw flight was fully described

by analyzing the wear condition of the screw flight in
the experiment. The wear rate in the experiment,�
dQ
dt

�
E
, which can be defined in terms of the average

wear depth hE and wear time, is

�
dQ
dt

�
E
=
ΔS · hE

t
ð22Þ

where ΔS is the unit wear area and t is the wear time in
the experiment.

To further verify the accuracy of the model, the wear
rate curve of the screw flight wear model was compared
with the experimental fitting curve.

Figure 8 shows that the experimental results are con-
sistent with the calculation model, and the trends of
the wear curves are the same. Figure 8a shows a compari-
son diagram of the theoretical wear rate curve and
experimental fitting wear rate curve under different
rotational speeds. With the increase in rotational speed,
the wear rate of screw flights increases with a parabolic
trend in the theoretical model and experiment. The
increase in rotational speed leads to an increase in the
mass flow of the material at the same time. The increase
in the relative rotational speed between coal and screw
flight accelerates the surface wear of the screw flight.
Figure 8b shows a comparison diagram of the theoretical
wear rate curve and experimental fitting wear rate curve
under different filling rate conditions. With an increase

in the filling rate, the wear rate of the screw flight
increases linearly in the theoretical model and experi-
ment. The increase in the filling rate, which increases
the positive pressure Fn acting on the surface of the
screw flight, leads to an increase in the wear rate.

However, it can be observed from Fig. 8 that the theo-
retical wear rate is greater than the experimental wear
rate under the same working conditions. This is because
the number of blade wear points calculated by the theo-
retical model is greater than the number of experimen-
tal wear points. There are gaps between the particles in
the experiment, and the blade does not contact the par-
ticles; therefore, the statistics of the total wear points of
the blades are reduced. However, in the theoretical
model, based on the continuous medium hypothesis,
the amount of wear at all points on the blade was
counted.

Hence, the screw flight wear model can be used to pre-
dict the wear of the screw flight of a vertical screw con-
veyor under different working conditions. It also
provides a reliable calculation model for screw flight life
prediction.

6. Conclusion
Based on the Archard wear model and the continuous

medium hypothesis of the coal particles in the vertical
screw conveyor, this study constructed a screw flight
wear model verified by the experiment. The following
conclusions were drawn.

• The proposed screw flight wear model was estab-
lished based on Archard wear theory, which obtains
the positive pressure of the scattered particles
based on the continuous medium hypothesis
method. The relationship between wear rate, rota-
tional speed, and filling rate was obtained by
numerical calculation.

Fig. 8. Comparison of the wear rate fitting curves of theoretical model and experiment: (a) wear rate for different rotational
speeds; (b) wear rate for different filling rates. [Colour online.]

592 Trans. Can. Soc. Mech. Eng. Vol. 45, 2021

Published by NRC Research Press

T
ra

ns
. C

an
. S

oc
. M

ec
h.

 E
ng

. D
ow

nl
oa

de
d 

fr
om

 c
dn

sc
ie

nc
ep

ub
.c

om
 b

y 
T

U
 M

U
E

N
C

H
E

N
 o

n 
01

/0
6/

22
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



• The accuracy of the relationship between the rota-
tional speed and wear rate in the screw flight wear
model was verified experimentally. The wear rate
of the screw flight was approximately parabolic
and increased with the increase in rotational speed.
With the increase in rotational speed, the particle
wear distance per unit time increased, which accel-
erated the surface wear of the screw flight.

• The influence of the filling rate in the screw flight
wear model was studied and verified experimen-
tally. The results showed that the screw flight wear
rate was positively and linearly correlated with the
filling rate. The increase in the filling rate led to
an increase in the wear rate, which was caused by
the increase in positive pressure Fn acting on the
surface of the screw flight.
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