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A study on design and structural strength analysis
for the rake of rotary screeners

Tae-Jung Lho
Dept. of Mechatronics Eng., Tongmyong University

oF ZEZ] AX719) rakedl i AA R FRAL AN FASS £ A9 2o o8 A= 7
el A= 55 vhEE 58 ARtele] sle2E AL, SRS raked] AF 239k, & RE ST
el Al et @22 35 261k, & A5, T, 95 Weote R UrrolA sjAskln 3714 shexzie
= Hd) 57REE 0] W 86MPa ©]Sto] LR 37%%1 sl B duigol AskA] i, shdA el lthaL ¥
ok @&zl FAeh woll ofgh vikEe] me A = gli= skl el 1,000kg,, 1,300kg, 1,500kg, 37H] o}
ol A sl A8k ATk 1,000kg,, 1,300k, 9] s14 Axke] S 77} 143.6MPa, 186.6MPa®] ‘57182 0] WAEIA L 2
o el grof ool gl WhHel, 1,500kg; o] 5= 215.41MPa®] S7HEH o] WAL g wgo] WAyt
Aol glokar sjAHSlth. ANSYSE 283 2EE] A%17)9) rakeell 71l A= Bl Whet T2 diAe] Ak 7]
o Aol A 5 glglem, of AlAlEe] Vs R SRS Sdk] fikansiel AdE AT 4 9irh

o
-

i)

1A
ol bl
ol

L
2,
b

32 mﬁ {o&' ><E 0]
ox, O‘i% 1)

lo rl

[V

w oo
) F}: ol

1ok

Abstract This study examined the mechanical design and the structural strength analysis of the rake used in a rotary
screener. For the case of the mid-water part, an additional load condition was given by calculating the underwater
frictional force generated by the water. For the upper-water part, the analysis was done by dividing the 500kg
additional load into the left-concentrated load, center-concentrated load, and right-concentrated load depending on the
location of the attached narrow material, and it was determined that all 3 additional load conditions were free from
plastic deformation and were secure. The additional load that can occur from the weight of the attached narrow
material was divided into three, 1,000kg, 1,300kg, and 1,500kg, and then analyzed. The results of the analysis show
that in the case of 1,000kg and 1,300kg, an equivalent strength of 143.6MPa and 186.6MPa occurred, respectively.
These figures are lower than the yield strength of the STS304 used in the rotary screener. Therefore, plastic
deformation does not occur and is considered to be secure. In the case of 1500kg, however, the equivalent strength
that occurred was 215.41MPa, which is greater than the yield strength of STS304, and was judged to be unsafe.

Keywords : Deformation analysis, Rake, Rotary screener, Stress analysis, FEM

1. M2 SAA FEg Tol 27] YJaME 1402 2 Q=
FHES dejae Aol dasi
:\Lj—:_—L—;g’ E’ll ‘il’]z[:, %‘74] %‘—T—L—%}, HEL;\(j_—/;\— %17—][—'1: %(ﬂ? E’}_—O_I]: 701—011 9}]\%—‘:_ -@Z}.%_% %:'_—]Eq‘zrx] ?%-"E“:}U‘i gj—i}_%

o] =2 20163hd e TRt wistEATH] Aol oate] AT H L. (2016F013)
"Corresponding Author : Tae-Jung Lho(Tongmyong Univ.)

Tel: +82-51-629-1533 email: tjlho@tu.ac.kr

Received September 5, 2016 Revised (1st October 11, 2016, 2nd November 3, 2016)

Accepted January 6, 2017 Published January 31, 2017

210



2E2 AZ719] Rakeol Tt

HA 9 FEgEsde Be 47

S gy g oA W YT T2 Y
of XElY Hx & &A1 =7 stk

olglgt AlElE sty A3 ZEE AXZE dA
sto] Aol A FE fFYse dE FiE 2 §REs 2
2ol A At of gt

Fig. 1> AA) AA¥o] gl& 2He AX17] Rgol
. 2 AR719] 75 F2E uE fYdse g2
S Aol 72 AR QY AASte] A=) P2
Ao FE= AE ADAA Hro &5S dgs)
A7) stoltt. 2HE ARV = EE FEo] 2H]Ql
b AREE I B Aol STS304 A F o] AFE-E 9]
o 2EEAN = FEES AR QdEie 98-S
3= rake, FFES AT screen, Y= S
WA 8H= 44 apron, BEES ek cutter 47HA =

AEtt 21 Fol A screen rake F-i-& 2EE] A7
71¢] E&o R WA 7] el 7 el gk

Aok Aol A gt

D. W. Park> HX
o] g AR ¢
[1], 26 332 A5 Az
3 o)A & uf
=i AR 542

rake’} W= 5l 2

A

Tl

o

o ;
ol
tjo
R
2
ol
ol
s
ui
S}
rf

o

f

4y o o r{m
d
lo,

A 1ol whet
b3l 24 9] raked 4
Ass A0 ZA, rake”}t oA W= 5 npEE
9 HAE0| olo g =5 npEy

of wWebA] rake”}
W= Sl gk S-S Wk

e

ofl
O‘m Yy g
e

).

211

2. 270l thet FetQAH sHA
ZE AW7e Ade STS3045 ARSI, 1

522 Table 13} 2t}

Table 1. Material property of STS304

Density(kg/m®) 8,000
Young’s Modulus(GPa) 201
Poisson’s Ratio 0.29

Tensile Yield Strength(MPa) 215
Compressive Yield Strength(MPa) 215
Tensile Ultimate Strength(MPa) 505
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Fig. 4. Position of fixed support
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Fig. 5. Position of concentrated load
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Fig. 6. Position where maximum stress is generated
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Table 2. Analysis results of stress and deformation

weight of adulterated .
thing 500 kgf right left center
maximum stress(MPa) 78.08 70.49 85.33
maximum deformation(mm) 0.86 0.86 1.33
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Fig. 9. Stress distribution result under load of 1,000kg
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Table 3. Analysis results of stress and deformation

l,OOOkgf 1,3ook'gf l,SOOkgf
Maximum

143.6 186.6 2154
stress(MPa)
Maximum
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Fig. 18. Prototype of the rake developed
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