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Bearing repair is not a new concept, but it is increasing in popularity with heavy industrial
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customers, providing a tangible value. Advancements in bearing design, steel cleanliness,

bearing maintenance and repair processes have greatly improved the potential benefits

for bearing repair. T . L.,hlh“

Bearing Lif=

When a bearing is damaged, the entire operation will suffer, resulting in additional costs,
lengthened maintenance work schedules, unnecessary downtime and extended
on-time-delivery to final customers. In most heavy industrial applications, bearings are
removed from service before they have reached their full useful and economic life .
Bearing repair can be an effective way to extend the life of the bearing further along its

theoretical bearing life, making it an economical alternative to purchasing new.




Birth of repair service

L arge-size rolling bearings are consumed worldwide in the metallurgical, mining and cement industries. Rolling mill
bearings, as well as rolls, grease and seals, are a significant expense for rolling mills. China and India are currently the
world's most important steel producers. We are all looking for ways to reduce production costs. Then steel mills and
bearing manufacturers set up innovative ways of doing business. Both sides have always believed that this is a work of
great significance and value. What a waste of an expensive and huge bearing just because one of the parts is damaged !

How to make it reborn?

At present, some world famous bearing brands have opened the repair business department.

In fact, they directly or indirectly entrust our factory to perform this service.



Why bearings can be repaired (overhaul) .

In fact, our maintenance workers are already doing some simple(easy) repair work for bearings and try to extend
its working time as much as possible.

Repair to portion flaking occurred

@ Remove the edges of the portion flaking occurred (with a polishing grinder).

@ Finish of the surface of the portion flaking occurred.

v

© Finish the surface by lapping the modified portion.

But we have no way to repair the more serious bearing damage.



The value of the bearing itself

Average chemical composition

MATERAIL OF ROLLING BEARING Steel designation according to Qualty € 5i wn | smax) @ (i Mo )
EN 10027-1 level % % % % | % |% %
1 |
The steel used in the manufacture of 100 6Q 097 025 035 | 0015] 1.50
: . : . 100Cr6 mod. F BQ 0.97 0.27 0.35 0.015 | 1.50
r?]“ng I'TH” heaﬁ ngs 1S thE‘ lerE'S'l 100Cr mod. Q 2 0.95 0.30 0.30 0.002 | 1.50 - -
high-grade alloy steel. 100Cr mod. 2 BQ 097 <0.15 035 | 0015| 145 | - :
100Cr mid. D BQ 1.02 0.30 0.35 0.025 | 1.50 - -
These steels are rich in Ni and Mo. 70SiCrMnMo6-5 BQ 070 155 140 | 001s| 110 | - 0.25
65SICrMnMo6-5 maod. Q 12 0.65 1.50 1.40 0.002 ! 1.10 - 0.25
ThE‘SE‘ ad\"ﬂnCEd StEE1S are . 100CrMo7 BO 097 030 0.30 0.015 I[ 1.80 - 0.20
manufactured by vacuum degassing  1ococrmor-3 BO 097 030 070 n.mai 180 | - 0.30
or electroslag remelting processes. TSI o WA Gl [ R G
100CrMnMoSi8-4-6 BEQ 0.97 0.50 0.0 0.015 I 1.90 0.55
|
So this is an important factor forthe  100CrMnsia-4 6O St DUk | 0,80
. x . = 100C Sib- 1.0 B0 1 0015 | 1.50
relatively expensive rolling mill IR i i i | ™
bearings. 26MnCr6-326 BQ 020 027 08 | 0025 050 | - .
20NiCrMo2-2 BQ 0.21 0.25 075 0015 l 0.50 0.55
17MnCr5 BO) 0.16 025 1.15 0.035 : 0.95 - -
18CrNiMo14-6 FBO 0.16 027 0.55 0.005 | 1.45 3.50 0.20
18CrMnMoNi9-5-5 BQ 0.18 035 1.30 0.030 | 2.20 0.50 0.50
18CrMnMoNi9-5-5 mod. Q PBO 0.18 0.35 1.30 | EI.EBIJJ 2.20 l.,,.__U-EU D.Eﬂ")




TYPICAL CASE-HARDENING STEEL

Typical analysis

EN-standard* Mn Cr Mo Ni Other
16NICrMo7 Ingot cast steel used for medium-sized components 0210111011301 |08
A high cleanliness steel used for small-sized bearing
20NiCrMo2-2 and transmission components 02103|]09 |06 02|05
20NICTMo7 A high deylipess steel used for medium-sized beanng 02102106loslo2!l 17
and transmission components
20NiMo9-7F Steel giving reduced surface oxidation after gascarburising |02 | 01 | 03 |04 | 0.7 | 2.3
- Carburising steel used for bearing and transmission
18CrNiMo7-6 components 02102107 |17103]| 1.6
18CrMo8-5F Steel designed for nitriding 02|03 |08 )]|18] 05
16MnCr5 Ingot cast steel used for small-sized components 0210211210
: A high cleanliness steel used for large-sized bearing
12NiCr14-6F and transmission components 0110310515101 | 33
. High hardenability, excellent toughness, high wear
14NICrMo 13-4 resistance, good dimensional stability 02|102]|06|12102]| 29
18NICrMo14-6 High hardenability carburising steel 02|1]03|05|14)]02]| 33
24NICrMo 15-5F High hardenability carburising steel 0203|107 |12403 | 36
: Steel suitable for carburising and nitriding.
16CrMnNiMo9-5-2F Possible to gas/air harden 0210211312105 ] 05 v
30MoCrv20-7F Temperature resistant carburising steel 03|02 )03 |17})18 Vv




ROLLING BEARINGS IN STEEL PLANT

Continuous slab caster schematic.
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BEARINGS OF FLAT MILL
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BEARINGS OF LONG PRODUCT ROLLING MILL
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HOT STRIP MILL / COLD STRIP MILL

These or=a-ings ens marky used for the vork rils and intermedisie rolls 3f coc sirp mills

= = e ""” mee |

= 313 28 m 2R “TTE443032 =

B=C o g 40 250 20 0 =TTHana44 o

per s 10 210 11, mam | 62| <TTEspamn =

e E ;1 3000 7ew0 | Tha| <rTEszyas =

STEd @57 el =2 I%KE EED e | sTTEasmag &

= M0 o 15% Eo | 7| eTTESEME 1B

3 130 &0 SED s11¢ 798 | 77| sTTeEaimEA 158

BIO0E AETOM =1 IS4 150 7o | eS| erTEEMMEEC e

Sealed type fourrow mEE  SEN I 5B5 g3 izan | 1130 oTRSmC =
tapered roller beacings #1134 o e Ram FAm | veda |  erRERIN &

Thisse beirigs & sty Lesd (o e v e and e l:u:l:-':m |:|| i G imils et etk st rils

o g I N ) o

32I007 AETORE  EE4 =4 AR AR g2 | ATTRBLRDS 11

ar L | Adl =l LR o THAERE T A | enEEET wH

BHL B ~kiN ] W T 230 ¢ [ N AT LB T80 wkl

e oMM 3 arw e Ve | vesu | aTSmiek 21s

Four-row tapared MEE  TETA 202 24033 Bas  EED | jpeo | ERmesd Sl it
roller bearing (Opentbype)  +12 34d4 372 3ivs B350 1BED | 10| 4T (= 1]

T@ae BEENNOE 206 I EINY ueed 'or @ Dack-40 s of ooid &np Tele

i -
= B D Ban s 457 X £|| —— lhag
ol . — & l - . s .
PR e R e C e Y
LT | PSS EEar 0S8 ATV Jied o ina roll u-:n-r_:tm:ngnaw:*::rprru:mmu P Fills.
a2 MC TGO oD Ted B4H03 323N | & 2éD | aMEOMETD 183
T 1o oTeo o tae 9| eaooy moawm |sren| smPdicrmmos | EEEd -“1' : _ “’H{“ %‘ Doy He ':.;- n 1
b | 109 o B PRO0Y S8a4 F-1La] LS ol o i T -t ] _i_ﬂ 3 .r" d
a8 113 Bt gon sea | maonn EESE | =-ig | sREECT1EEDd HEDY o (%0 2330 E4RC | &R AT EOED i4g | &%
Four-row cylindrical 558 {18 BEC  BEC  BeC ey farm | sgig | vRREC 1memo BE13 AL E50 -0 2l 570 11#! =8 aTEIE, 3w | B
milier haarng B 13 B0 0 M0 BED ey 233W | poig | IREC-Z3EM04 apm SO0t TILE g2 ooamk | 35 emn | SR FTHAIM | &l




Structure of rolling mill bearings

Thurst roller bearings

4-row cylindrical roller bearings

(1) Plain bearing

4-row tapered roller bearings
open type / sealed type

(1) Open type four-row tapered (2) Sealed four-row tapered
roller bearing roller bearing



PARTS OF ROLL NECK BEARINGS

Rolling mill bearing is usually a bearing with multiple rollers under combined force. Multi rings and spacers
work together to control the internal clearance. They are the most complex of the bearing categories.
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How to repair

The actual working life of many rolling mill bearings is very low. Maybe
it is because one of the bearing parts is damaged. But other parts of
the bearing are still strong. Customers want them to be reborn. It can
also create more wealth.

But there are actually many rings and rollers that are not
interchangeable. They have different dimensions or inconsistent
contact angles. If they are swapped at will, it will have unimaginable
consequences.

But bearing manufacturers have the ability to solve this problem.
However, not all bearing manufacturers have the ability to repair
bearings. Especially these special rolling mill bearings.




Conditions for repairing rolling mill bearings

+ Professional metallurgical bearing manufacturer.
+ Extensive experience in materials, heat treatment and advanced manufacturing process.

+ Advanced measuring instruments and powerful production equipment.
(CMM, metallographic analyzer, hardness tester, roughness tester and various measuring tools)

(Material, Forged, Heat treatment equipment, Lathe, grinder, superfinishing machine and machining center )

+ Mature and perfect bearing repair process.



Bearing Repair Eligibility

Although it offers many benefits, repair is not always the best option for a damaged bearing. The challenge of properly utilizing
bearing repair services

is determining if and when bearings need to be repaired and deciding which option is the best economical and long-term decision.

Depending on the repair facility, limitations exist on the minimum and maximum size of bearings and product types that can be
repaired. There are many different types of repair suppliers, ranging from small facilities limited in their scope of work and
knowledge to large bearing manufacturers with an unlimited range of products and services.

The scope of work also limits the size of bearing that can be repaired.

All bearing types are eligible for repair regardless of the original manufacturer, including:

+ Ballbearings . « Spherical roller bearings & ":ﬁ =l gt iy Sl
+ Class 3 precision bearings (all types) - Tapered roller bearings 1 : 1T P S
« Cross roller bearings - Thrust bearings (all types) o=

* Cylindrical roller bearings * Triple-ring bearings




Bearing Repair Eligibility

A critical step in any bearing repair program is to recognize potential problems through regular monitoring and
inspection. Careful review of the output will help to identify the need for repair, such as:

* The bearing is nearing or has exceeded its suggested life expectancy

* Operating temperatures have exceeded 200° F

« Exposure to excessive vibration

+ Sudden changes in lubrication and temperatures

* Emits excessive noise

* Loss of bearing seal integrity

Properly trained and experienced personnel involved in routine inspections serve as the first line in deciding if a bearing

needs repair. Early detection of a problem through routine checks, preventive and predictive maintenance, and vibration

analysis can reduce unnecessary downtime and expense, and help to capitalize on the capabilities and benefits of
bearing repair.



Remanufacturing Process

Once a product is returned to a repair service center, all bearings
undergo a thorough cleaning process. Next, the bearing is
disassembled. During disassembly, trained repair technicians will:
» Record the bearing information

» Record actual internal clearances

« Complete the disassembly and tag with unique identifiers

Next, a detailed inspection of all the bearing components is

performed and findings are recorded. The initial inspection includes looking for major p

major spalling or bluing due to heat damage. These are indicators that the bearing may not be eligible or repailr.
are examined to determine the scope of work required to return them to a like-new condition.

omponenis also

In addition, technicians measure the bore, 0.D. and width of the bearing, as well as record the roundness of the major race
components. The type and degree of damage determines whether it can be repaired and the appropriate method of repair. The level
of detail supplied in this inspection report depends on the facility performing the work.



A wide range of repair services/methods are available. Depending on the facility capabilities and level of damage, some repairs can be performed onsite using
existing personnel or a bearing manufacturers service personnel (Fig 6). In general, onsite programs are suited for recertification or reconditioning processes, not for
the remanufacturing process. Below is a detailed description of the repair service levels.

Recertification (Type 1): Bearing assemblies cleaned, examined, measured for verfication of internal clearances, inspected, preserved and packaged.This process is
used to recertify a bearing for service — generally applying to an unused product with an outdated shelf life.

Reconditioning (Type 2): Bearing assemblies cleaned, examined, polished, honed or tumbled to remove minor surface defects (primarily rust or corrosion), measured
for verification of internal dearances, inspected, preserved and packaged.

Remanufacturing (Type 3): Bearing assemblies cleaned, examined, raceways reground, new roller sets and major components manufactured and replaced as
required, internal clearances reset, inspected, preserved and packaged.

Regrinding raceways requires the manufacture of oversized rollers to compensate for the remnoved material and to maintain bearing geometry and clearance where
radial internal clearance is critical. When lateral dlearance is critical, oversized rollers, new spacers or additional shims are provided.

Reclamation: Typically used for bearings with a 3in. - 8in. LD. (larger, economical quantities required). Bearing assemblies cleaned, polished using our proprietary
vibratory process, inspected, preserved and packaged.

COnce the proper repair choice is made and the process completed, the bearings are reassembled and packaged for storage and
inspection is performed on the bearing to ensure that it meets the assembly criteria specified by the bearing desian. Again it mu

perform different levels of inspection and packaging. Bearing manufacturers that perform bearing repair often follow the same




Types of Damage

The types of damage discovered during bearing repair vary significantly.

Damage may be evident in the form of visible corrosion, scuffs, stains and dents. Or, it may be barely noticeable, such as fine cracks or
fractures that indicate the potential for more serious damage to occur (Fig 6).

Typical bearing damage falls into the following categories (see the Types of Bearing Damage sidebar for more detailed definitions):
« Chemical Damage: etching, stains, corrosion pitting, rust or fretting corrosion

« Heat Damage: discoloration or checks

+ Electrical Damage: burns, fluting or pitting

» Mechanical Damage: fatigue flaking, cracks, spalling, fractures, nicks, peeling or smearing, brinelling, indentation, scoring, abrasive wear,
installation damage, misalignment or lubrication failure

Most resource manuals describe the above types of damage and offer methods to help eliminate their causes. However, resource manuals
often fail to mention that, with the exceptions of torch heat damage, extreme spalling, fractures and heavy etching, most damage
conditions are repairable.

Therefore, it's recommended to contact a bearing service technician to provide a damage assessment and determine the feasibility of a
repair.



Types of Bearing Damage

1. The variety of damage encountered during bearing repair service includes:

2. Brinelling: Permanent def ormation (displaced metal, not just wear) of bearing surf aces at roller/raceway contact areas caused by excessive load orimpact
3. Corrosion/Etching: Chemical action (rust) that attacks bearing component surfaces

4. Cracking/Fracturing: Significant visible surface cracks; usually caused by abuse or unusual operating conditions

5. Debris Denting: Localized surface depressions caused by debris or foreign material

6. Fretting: Usually shows up in red or black oxides of iron occurring under closefit conditions; also called friction oxidation

7. Heat Checks: Surface cracks caused by heat from sliding contact; usually formed in direction of motion

8. Scuffing: Smearing, scoring or galling as a result of removed and transferred metal from one bearing component to another due to sliding contact

9. Staining: Surface discoloration without pitting, such as from oil oxidation
10. Spalling: Breaking away of metal on raceway orrolling element in flakes or scalelike particles; also called flaking, fine grain or course grain spalling

11. Wear: Contact surface degraded and worn away by mechanical action in use



Spalling



Repair Limitations

Although bearing repair has proven to be a cost-ef fective solution, like any service, it is subject to limitations.

Bearings can be repaired, often more than once but not indefinitely. A general rule of thumb is that bearings should not have more than three regrinds.Regrinding

removes surface material, so it needs to be done carefully.

If done correctly, repaired bearings offer like-new performance. However, it is important to recognize and understand how repair options address damage modes. For
example, polishing can address a variety of damage modes but is not effective for the removal of debris indentations orwear. Therefore, in such cases, do not expect
like-new performance if the bearing is only polished since that does not repair all damage.

Itis recommended to consult with a bearing manufacturer representative and/or application engineer to help determine the cause extent and suggested repair of the
damage. It also is critical to have any bearing repair performed by properly trained and experienced personnel because unnecessary repairs can lead to additional
damage and limited bearing life. Common repair mistakes include:

* Improper polishing technigues that cause changes to geometry and/or profiles that do not correct worn geometry and contact conditions
* Improper grinding technigues and processes that can cause surface cracks and damage or improper geometry and/or profiles
» Mixing of preset components

* Improper profile, internal geometry, finishes and clearance settings that can cause bearing failure. In addition to expertise, proper equipment is required to fix the
problem and ensure damage has been reviewed and properly remmoved. The appropriate measuring equipment, such as laser tracing and profiling equipment, CMM

and precise measuring machines,are essential to perform thorough inspections on repaired product.



Case for bearing repair

The outer race of a spherical roller bearing in need of bearing
remanufacture.

The outer race of a large spherical roller bearing after
remanufacture, which includes the process of removing

aggressive surface damage by using a grinding or hard-turning
Process.



Our remanufacturing capability
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Our FV rolling mill bearing manufacturing plant
is located in Dalian, a heavy industry base in
Mortheast China. Many world famous bearing B e
brands have set up factories here. It is the - ; e -
headquarters of Anshan lron and Steel Group, sl i 3 5. B N ' | |

Northeast Special Steel Group. Chinese - L | TI'W; i u IIH
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the cash technology of many world famous
brands. The quality of bearings has ranked the .
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money.




Experience

Qualified supplier of Timken qualified

SKF and GBC supplier Establish bearing R

& D Center
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Company profile

FV is a rolling mill bearing repair and remanufacturing
factory certified and authorized by Anshan (Timken)

Industrial Service Corp in north of China.
And we OEM part of Timken's bearings.

Plant area: 120000 square meters

Woaorkshop area: 40000 square meters.

Qty of main workshops: 8

Total number of employees: 350

Total assets: 280 million RMB

Maximum capacity: 20 million pcss / year (Dim =
350mm)

Manufacturing category: all kinds of ball and roller
bearings, some metallurgical accessories. 100mm <
diameter = 2m

Domestic / export ratio: 5:1




Workshop profile

Equipment disassembled - Workshop

In China. We can provide the whole process. Because we have large
heating and freezing equipment. So we can help customers remove the
bearing from the heavy equipment. Many bearings are installed with
interference fit. Operation here can minimize the damage to the equipment.

Dismantle the bearings of cement grinding roller.




Workshop profile

Bearing disassembled - Workshop

The main work of this workshop includes:
Clean, Disassemble, Mark, Inspects and Store parts temporarily.

Workers and inspectors will summarize the physical examination
report to the technical department. Then the technical department

AL~ JE UVELT UL LNl

Dismantle the bearings



Workshop profile

Vehicle processing - Workshop

CNC Turning and grinding precision production line




Workshop profile

Vehicle processing - Workshop

6 heat treatment lines
(annealing, carburizing, quenching, tempering)




Workshop profile

Superfine Grinding process- Workshop ' [ f

Super precision is an indispensable process in the

production of high-precision bearings. |
High rotation accuracy and excellent surface |

roughness can improve the working life of thebearing. —

0.6m ~ 1.8m CNC vertical mill production line



Workshop profile

Timken , GBC - OEM Workshop

Such as: AP - bearings , CJ spherical roller
bearings, CCM & CSP roll bearings , long
producton mill bearing and railway bearing
accessories.




Workshop profile
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Bearing assembly - Workshop
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Packing & Storage




Perfect quality and after-sales service system

Establish customer basic information file;
Establish customer's unique product traceability file;
Establish the data tracking of the repaired bearing;

Archive database management of new products and
repaired products;

According to the needs of customers, offline
detection of repair products can be carried out, and
online detection can be carried out regularly
according to the plan.




Repair cases in China ( STEEL INDUSTRIES )
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Repair cases in China ( STEEL INDUSTRIES )
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Main domestic customers ( STEEL INDUSTRIES)
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FV explores overseas

FV has sales and service offices in Turkey and India. We will actively serve the Belt and Road countries for many years to
come. The Indian market is our most loyal market. We hope overseas friends know and trust FV bearing.

HA-F 165

FV ROLLING B EARINGS

Exported countries: India, Turkey, Austria, America, Italy, Russia,
France, Thailand, Vietnam, Philippines. Egypt. Jordan. Iran, Saudi
Arabia. Algeria. Libya. Australia. Brazil, etc.
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Conclusion

If you are interested in this kind of cooperation,

please contact our Indian sales engineer.
Perhaps this new type of cooperation will become

possible.
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Explanation is over !

Thank you very much!

@ ROLLING BEARINGS
Alternative power from China !

Date: 20190710



