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Thesis Title : Analysis of Adamite Rolls and Bearing Life Expectancy: A

Case Study of Two High Rolling Mills
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Abstract

Replacement of the bearings and rolls of rolling mills takes a lot of time during the
maintenance of the machine, which affected the production line. The solution was to choose quality
bearings and rolls that are cost-effective. The purpose of this study was to compared the life
expectancy and cost-effectiveness of three brands of bearings, SKF, FAG and NTN, and to analyze
the strength of the rolls. Using reverse engineering to calculate the force acting on the bearing, the
study took the history of replacing each bearing to find an average to know the service life. The
current bearing service life found for SKF was 7,608 hour and FAG was 8,564 hours, a 12%
improvement in cost-effectiveness. NTN had a service life of 3,042 hours, 39% less valuable. The
strength analysis of the rolls by finite element method revealed that position with von mises stress
all maximum for 4 points. When rolling steel from the front groove, the maximum stress was 33.04
MPa, but rolling steel from the back groove had a maximum stress of 33 MPa, not exceeding the
yield strength of 370 MPa, meant that the rolls begin to stretch but still don’t lose their original
shape because the maximum von mises stress did not exceed the yield strength value. The safety
factor (FOS) was 11.21, while the safety standard factor is 7, then the maximum load applied to the

rolls won’t deform them.

Keywords: rolling mill, analysis rolling, bearing life
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LUBRICATION INSTRUCTIONS
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3. DO NOT MIX DIFFERENT GRADE GREASES
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2. NAgnsa Iag19ed Sketch 1Az Feature
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313824
Design
[ peson varsermanwe | | | B04.3/W0
Dimensions
3 d 230 mm
V' 9 oo e
l (] I .
f 3 208 e
E oy - 297 e
l L F 1 260 mm
o lli | 7""\ il 77mn|7
7"!: 7; min. 21 n 7’!!'\7
s | . 3 mm
Calculation data
[Bame ropeitions st} 8 ! e | i - i
L7 Gl k.. N3
I e cnc el il M oy W) SYC. W
I Caltuiation factor b 0
Mass
[r— | I | P | o

o 2 Sy w
JUMY. 1 Catalogue adUgnIuEHe SKF 1rasfin

http://www.skf365.com/SKF_313824 4963 .html

508727

FAG

3

230

330

206

260

2

2

2080

3750

58.2
wuiegnnamsnszuanaun)
adugniu FAG, adugniudianmmsansruanium, asugnil
dianan

1. 2 Catalogue adugniluave FAG uvasiiun
https://th.sun-bearing.com/roller-bearings/rolling-mill-bearings/four-row-cylindrical-roller-bearings-

508727.html
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Boundary dimensions Baslc load ratings Bearing® Drawii
dynamic slatie dynamic stafic numbers No.
mm kN kgt
D B, Ci ik inn - T o On 78 Ceinl G SN R
230 330 206 206 25 25 1,510 3,900 154,000 305,000 4R4610 A
i 330 206 206 25 25 1.520 3.800 155,000 385,000 4R4614 A

A @ & Ay A
5UNY. 3 Catalogue Aa1QNIUETD NTN 1AM

U

https://www.ntn-snr.com/sites/default/files/2017-03/en_ntn large bearings.pdf ¥ 115

AISI 1040 Steel, normalized at 900°C (1650°F)

Categories: Metal; Ferrous Melal; Carbon Steel; AISI 1000 Series Steel; Medium Carbon Steel

Physical Properties Metric English
Density 7.845 gice 0.2834 Ib/in®
echanical Properties Metric English
Hardness, Brinell 170 170
Hardness, Knoop 191 191
Hardness, Rockwell B 86 86
Hardness, Vickers 178 178
Tensile Strength, Ultimate 595 MPa 86300 psi
Tensile Strength, Yield 370 MPa 53700 psi
Elongation at Break 28 % 28 %
Reduction of Area 55 % 55 %
Modulus of Elasticity 200 GPa 29000 ksi
Bulk Modulus 160 GPa 23200 kst
Poissons Ratio 029 029
Shear Modulus 80.0 GPa 11600 ksi
Izod Impact 4504 33.21t-b
4901 36.1 ft-lb

sc A 27 Aa

51N%. 4 @1519AISI 1040 Steel, normalized at 900°C L1HaINNN

U

https://www.matweb.com/search/datasheet.aspx?matguid=b33278e0924144bcb1a9124a2ff84b12&ckck=1


https://www.ntn-snr.com/sites/default/files/2017-03/en_ntn_large_bearings.pdf%20หน้า

MILLCON BURAPA Co., Ltd.

HEAD OFFICE - &2 Thaniys Plass Budding , 39 " Ploor , Stlom Road, Suriysmongse, Baskrak, Buonghek 10500 Tl +64 2683 1) Fan. +66 2632 999

A,
FACTORY 99 Moo ) 1. Nhompattuns, A Nikompattans , Rayong 21180 Tel +64 3899 7150 Fun. +44 10 09 184
MILL TEST CERTIFICATION
e e N CHRRAMA It I mm s MLLEY kg
Dt o e 1900 200 i ade
[umem e 150+ 150+ 12000 mm ey wiain Badasy ain 61fn oov) ow e
Hem Hem L) (i ol companiions 43 s
N S~ ) 3
Specifcstua

1 M0 1] 0

2 1248 " (3]

1 14 1 (3

4 e e 0

L] o 1 0

= - T S .
JUNv. 5 nlodiuAnITUeUVDA Billet

Chemical composition of
steel grade 25 (ladle
analysis) according to DSTU

7809, %
c | si{Mn| s P
o2z | o7 | 22
| © 0,040 <0,03
030 037 ©8°

Mechanical properties of
steel grade 25 after
normalizing

Yield Tensile Elongation
strength, strength, % (min)
N/mm2 N/mm2
(min) (min)
275 450 23

~ . A o 3 o 4 . ~ A
3'].]‘1/]"]]. 6 Yield strength N sudmsuouved Billet LUNYL LHAINUN

https://metinvestholding.com/en/products/steel-grades/25
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