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Abstract

This project was created to analyze bearing life and select bearings that are suitable and
cost-effective to use. Therefore, the life of the bearings was analyzed in order to propose
alternatives to use bearings that were cost-effective for the co-operative education facility. The
objective was to propose a guideline for selecting bearings with suitable and cost-effective
properties. The bearings used in the Centrifugal Fan Clarifier Vacuum Chamber were selected
from 3 brands for analysis and then compared the cost-effectiveness accordingly.

There were 3 brands of bearings used for analysis: 1) SKF had a service life of 64,333
hours and was 0.040 baht/hour. 2) NKE had a lifespan of 61,583 hours and was 0.049 baht/hour.
3) FAG had a service life of 66,642 hours and was 0.033 baht/hour.

Based on the analysis, the authors suggest choosing FAG bearings with a service life of 66,642

hours, which is the brand that has the best service life relative to the price.

Keywords: Compare / Analyze / Value
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3.11 M519M3IAM Vibration UazAlignmentanaonyflnaring

~ ' . . Ao 4
A15199 3.1 A1 Vibration 132 1@ (mm)

/a7 H - HUHIUDY) V-V A-A
(1IR3 (BHIN)
14/9/63 2.12 2.66 2.26
8/12/63 2.15 3.74 2.29
3/3/64 2.19 2.11 3.40
7/6/64 2.43 4.29 2.95
22/9/64 2.56 3.84 3.12

[ o A A a
NaNMSIAANNAUaZIMoUnD Una

mnausoeeusuld liny 7.1 mm/s

ABB Motors
H: iTypé BT *

Cos. (P e IP o> [IEGT 34 -
ulent/T«omD rise CTcss

4 ¢
19 3.14 doyavewoinos

caNt



Machine

VIBRATION SEVERITY PER ISO 10816
Class Il

Class | Class Il Class IV

inls

medium
machines

small
machines

large soft
foundation

large rigid

mmi/s foundation

0.01

0.28

0.02

0.03

0.04

0.07

0.11

0.18

450 |

0.28

710

0.44

11.2

Vibration Velocity Vrms

0.70

18.0

0.71

28.0

1.10

45.0

11 3.15 awnasgulumsiannududzinon

A1519% 3.2 A Alignment nia'ld (mm)

31

/a1 Angular Offset
Vertical Horizontal Vertical Horizontal
14/9/63 0.01 -0.01 0.02 0.02
8/12/63 0.02 0.03 -0.03 -0.05
3/3/64 0.02 0.02 -0.04 -0.04
7/6/64 0.03 0.01 0.01 -0.01
22/9 /64 0.04 0.03 0.02 0.01

1A [ Y
ﬂ1ﬁﬁ'llﬂ‘iﬂflﬂll‘iﬂhlﬂ 0.05 mm.
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3.12 YUAD UM TAIH I

AN5MA Dynamic Bearing Load §4gaN3z9i16 0Ad g nil1 499 Centrifugal Fan (Ball Bearing)

gﬂ‘ﬁ 3.16 1A309 Centrifugal Fan

Free Body Diagram

L 220 J 125 125 220

Mguﬂtﬂﬂ§ l\/lgme Fnoe

Foe

Mg'luﬁﬂ
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nndoya:  dminmal 10 kg (98.1N)
Wininluwe 30 kg (294.3 N)
Wninuemes 195 ke (1912.95 N)

= 1 <
5282ANNIIUNUINTY mm

INTUNT
YF =0
1 lam
Fpg —Fypg = Mg, ..« t Mg, . + Mg, .
Fpp — Fypp = 1912.95 + 98.1 + 294.3
Fp — Fypp = 2305.35 N

YMypg =0

(1912.95 x 470 x 1073) + (98.1 X 125 X 1073) = (Fpg250 x 1073)(294.3 x 220 X 1073)
3386.412 N

FDE
FNDE = 1081062 N

9INM3A1UI8 WU Dynamic Bearing Load gagainszinoaaugniu (P) fio 3386.412 N
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3.12.1 ﬂ°1u’Jm‘ﬁWﬂ'Te']18;ﬂ1ii%ﬂ11!‘11@0§15ﬂgﬂﬂ1ﬁ1@@ Centrifugal Fan ( Ball Bearing )

10 SKF
INAUNII
Lo 10° C
0= (o))
Tae

<
ANMNITITOUMS 1HIU n = 2940 rpm

[

AFULTINNINAIA (C) U89 SKF 2311K = 76.1 kN
Dynamic Bearing Load (P) =3386.412 N
p = 3 (Ball Bearing)

nnaumITadnaz1d L, = 64,333 ¥11u4

3171 2,600 V1N

Aautlu 0.040 v/ T

Self-aligning ball bearings 2311K
Bearing number @ 2311K
Size (mm) : 55x120x43
Brand : SKF
Bore Diameter (mm) : 55
Quter Diameter {(mm) : 120
Width (mm) : 43

Bearing dimensions and specification in SKF catalogue:

d - 55 mm
D -120 mm
B-43 mm
C-43mm

d2 - 72 mm

310 3.17 doyavesndugnilu SKF
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3.12.2 ﬁ’mmwm'qumﬂ%’qmmawﬁugﬂiﬂumm Centrifugal Fan ( Ball Bearing )

10 NKE
INAUNII
L= 10°. €
10= (5@
Tag

<
ANNITITOUMS 1HIU n = 2940 rpm

[

AFULTINNINAIA (C) U89 NKE 2311K = 75 kN
Dynamic Bearing Load (P) =3386.412 N
p = 3 (Ball Bearing)

nnaumITadnaz1d Ly, = 61,583 %1114

3171 3,070 VN

Aautlu 0.049 v/ T

Self-aligning ball bearings 2311-K
Bearing number : 2311-K
Size (mm) : 55x120x43
Brand : NKE
Bore Diameter (mm) : 55
Quter Diameter (mm) ; 120
width (mm) : 43

Bearing dimensions and specification in NKE catalogue:

d-55 mm
D-120 mm
B -43 mm

C-43 mm

511 3.18 Yoyavesndvgnilu NKE

U



10 FAG

ANTUNIT

Tagy
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3.12.3 ﬁmmmmmqmﬂ%mumamﬁuQﬂﬂumm Centrifugal Fan ( Ball Bearing )

10 c?
L = (—)(—
10 (60n)(P)

AMU5259UM3 199711 n = 2940 rpm
ASVUTININAIN ( C) Y94 FAG 2311K-TVH-C3 = 77 kN
Dynamic Bearing Load (P) =3386.412 N

p = 3 (Ball Bearing)

9 9 Y o
NAAUMIT9AUL A Ly = 66,642 52 Tua

37171 2,210 UM

aenslu 0.033 VA T

Self-aligning ball bearings 2311-K-TVH-C3
Bearing number : 2311-K-TVH-C2
Size (mm) : 55%120x43
Brand : FAG
Bore Diameter {mm) ; 55
Quter Diameter {(mm) : 120
Width {(mm) : 43

Bearing dimensions and specification in FAG catalogue:

d-55mm

D - 120 mm

B - 43 mm

Dy - 100,7 mm
Da max - 109 mm
dy - 71,7 mm

d min - 66 mm

r, -2mm

2 max
Mmin - 2 MM

m - 2,02 kg / Weight

C, - 77000 M / Dynamic load rating (radial)

3191 3.19 doyavesndugnilu FAG
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