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LYC is the largest bearing manufacturer in China. Its product range 
covers over 6,000 sizes in 9 categories and are available in every 
precision tolerance class.  The products OD size range varies from 
10mm up to a maximum 5.44 meters, bearing weights range from 
25.4 grams up to 15 tons, the annual manufactured volume output is 
in excess of 70 million pieces. 
 

LYC bearings have been, and continue to be successfully used in 
many and varied applications some of the following are but a few of 
the  typical  applications:  Automotive,  Mining  Industry,  Steel 
Industry,  Petrochemicals,  Power  Generation  Industry,  Trucks, 
Agricultural Machinery, Textile Industry, Railways, Ships, Aviation 
and Space Flight. 
 

LYC’s Technology and Design Center have designed, developed and 
produced prototypes for every imaginable application.  This center 
works closely with their customers’ so as to ensure their demands in 
efficiency, performance, life expectancy, and cost effectiveness are 
all met. 
 
LYC’s reputation is based on the Quality and Competitiveness of its 
products. In order to be internationally recognized for their quality 
the Luoyang Bearing Corp (Group) have gained and continue to 
maintain their ISO 9001 status.  Additionally LYC’s 6 subsidiaries 
have attained the ISO 9002 status and the Automotive Division has 
also been awarded ISO 9000 ( VDA6.1 & ISO/TS16949 ) 

Company Profile 

Aerial view of the LYC facility in Luoyang 
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INTRODUCTION TO SLEWING BEARINGS 
 
The multiple-varied designs and use of specialty steels currently available today 
has allowed LYC to provide industry and commerce with the ability to increase 
loading capacities, reduce size and extend life expectancy beyond previously used 
Slewing Bearing designs. These bearing designs and their application must take 
into account a number of complex dynamic forces e.g.: Axial/Thrust Loads, High 
Radial Loads, and Moment Loads. Today’s Slewing Bearings are used in some of 
the following industries and applications: Construction Industry, Excavation 
Industry, Wind Turbines, Medical Equipment, Radar, Military Applications, Rail/
Transit Industry and Oil industry to name but a few. 
 
There  are  a  number  of  basic  designs  that  are  best  suited  to  individual 
applications, these can often be adapted by a mixture of categories to optimize 
performance, improve reliability and provide the most cost effective, efficient 
solution. The following are some categories available today: Four and Eight 
Point Contact Ball, Three Row Roller, Bi-angular Roller and Taper designs. 
Drives are provided by inner or outer gear-drive, or driven directly by the inner 
or outer-ring. 
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FOUR-POINT CONTACT BALL  
 
Four-point  contact  ball  bearings  are  suited  to  axial, 
radial,  and moment  loads.  The four  point  contact  is 
distributed between the balls and the two split raceways. 
The precision grinding and geometry of the ball and deep 
grove raceway allow for the application of increased 
thrust  and  moment  capacity.  Typical  applications  for 
these  bearings  are:  Machine  Tools,  Radar,  Medical 
Equipment and Construction Equipment. Sizes range from 
260mm to 4850mm. 
 
 
THREE ROLLER CONFIGURATION 
 
These designs provide for the highest load rating of all 
designs. The three roller configurations allow for the two 
rollers in the vertical axis to take both axial and moment 
loads from the two adjacent raceways, whilst the third 
roller facilitates the radial load. Typical applications for 
these designs are in Construction, Opencast Mining and 
Marine applications.  
 
 
 
 
 

 
DOUBLE-ROW ANGULAR 
CONTACT THRUST BALL  
 
The eight point contact bearing design in principal is the same 
as the four point contact bearing with an additional ball and 
raceway configuration placed adjacent in the vertical axis’s, this 
allows for loading to be evenly distributed between the two 
raceway arrangements,  this  configuration will  allow for  an 
increase in loading capacity of between 75 - 80% as opposed to 
the four point contact bearing, with additional dynamic forces 
being made available of up to 50% (approximately). 
 
 

SINGLE CROSSOVER (BI-ANGULAR) 
ROLLER CYLINDRICAL OR TAPER  
 
The roller and raceway orientation are positioned at 45 degrees 
to  the axis.  The static  loading capacities  for these designs 
relative  to  the  roller  surface  contact  area  are  superior  as 
opposed  to  the  four  and  eight  point  contact  bearings, 
additionally;  the  rigidity  in  this  design  allows  for  higher 
rotational  speeds  and  will  allow  for  a  greater  degree  of 
misalignment in mounting. However, radial thrust limitations 
are less than that of the four and eight point contact bearing 
design.  
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SLEWING RING APPLICATION 
 
Taking into account the complexity in slewing ring and table bearing 
applications the following should be given careful consideration: fixed static 
loads, speed, accuracy, friction torque, seals, lubrication, mounting, size 
limitations and variables in axial, radial, and moment loads. Additional 
technical consideration should be provided to gear drive and ratio, its 
location either inner or outer location (if required). LYC highly recommend 
that customers contact the LYC SR Division Technical Department to 
confirm  any  calculations  they  may  have  conducted  themselves  before 
selecting  a  LYC  slewing  ring.  LYC  have  inserted  a  SR  Application 
Dynamics Questionnaire (Page 19); this questionnaire will allow the LYC 
SR Div Technical Department to provide their customers with the “Best Fit 
Solution” for their application. 
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PART NUMBER DESIGNATION  
 
Due to the complexity and variation in design of 
slewing bearings LYC have adopted two differing 
representations in-order to provide meaning to their 
part numbers, detailed opposite in Representation 1 
are the prefix’s  for  the construction of  the part 
number,  these  identify  the  bearings  design,  the 
numbers following this prefix identify the following 
information: number of rolling elements, raceway 
structure, form and gear mesh mode, rolling element 
diameter,  rolling  element  center  circle  diameter, 
material,  and  roughcast  form.  These  are  further 
explained in Representation 2 below. 

TYPE AND 
CONFIGURATION 

TYPE 
WITHOUT 
GEAR 

TYPE WITH 
OUTER 
GEAR 

TYPE WITH 
INNER 
GEAR 

Four-point contact ball 
slewing bearing 78000 178000 278000 

Double row angular contact 
thrust ball slewing bearing 578000 678000 778000 

Cross cylindrical roller 
slewing bearing 79000 179000 279000 

Cross tapered roller slewing 
bearing 579000 679000 779000 

Three row cylindrical roller 
combined slewing bearing 539000 639000 739000 

REPRESENTATION 2: 
 
The construction of the LYC slewing bearing part number is identified below; 
these part numbers are segmented into four numeric units, with the first segment 
containing three sub-sections. 
 
×   ×   ×    .   ×  ×   .   × × × ×   .   ×  × 
1    2    3           4               5               6 
 
1. Type of rolling element: 0—ball   1—roller  
2. Raceway structure form: 
           1—four-point contact ball form or cross-cylindrical roller form 
     2—eight-point contact ball form or cross tapered roller form 
     3—three-row cylindrical roller form 
3. Gear mesh form: 0—no gear; 1—external gear with small module;  
                                         2—external gear with large module;  

          3—internal gear with small module; 
          4—internal gear with large module; 

4. Diameter of rolling element (mm) 
5. Center circle diameter of rolling element (mm) 
6. Material and provided state of roughcast 

REPRESENTATION 1: 

Bearings for wind 
energy generator 

Split bearings 

High precision bearings 
for rolling mill 

Insulated bearings Slewing bearings 
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RINGS AND ROLLING ELEMENT 
 
Generally  slewing  bearing  rings  and  their  rolling  elements  are 
manufactured from through-hardening alloys (GCr15 or GCr15SiMn) 
these are equivalent to the AISI-SAE 52100 or E52100 family of alloys. 
LYC can provide additional material specifications, dependent on their 
customer’s requests. Additional materials that can be used are 50Mn 
(equivalent to AISI C1050 OR SAE 1052), 42CrMo (equivalent to AISI-
SAE 4140) or 5CrMnMo(equivalent to AISI-SAE V1G)  

Table 3 Axial Clearance In Four-Point Contact Ball  Slewing Bearings   μm 
Dpw Tolerance Classes 

mm 
G E D 
Axial Clearance 

Over Incl Min Max Min Max Min Max 
280 450 70 170 50 130 30 90 
450 710 100 220 70 170 40 120 
710 1120 120 280 100 220 50 150 
1120 1800 150 350 100 260 60 180 
1800 2800 200 440 150 350 80 240 
2800 4500 260 540 200 440 100 300 

Table 4 Two-row Angular Contact Thrust Ball  Slewing Bearings  μm 
Dpw Tolerance Classes 

mm 
G E D 
Axial Internal Clearance 

Over Incl Min Max Min Max Min Max 
280 450 50 130 30 90 25 70 
450 710 70 170 40 120 30 90 
710 1120 100 220 50 150 40 120 
1120 1800 100 260 60 180 40 140 
1800 2800 150 350 80 240 60 180 
2800 4500 200 440 100 300 80 240 

Table 5 Crossed Cylindrical Roller Slewing Bearings    μm 
Dpw Tolerance Classes 

mm 
G E D 
Axial Internal Clearance 

Over Incl Min Max Min Max Min Max 
280 450 50 130 30 90 25 70 
450 710 70 170 40 120 30 90 
710 1120 100 220 50 150 40 120 
1120 1800 100 260 60 180 40 140 
1800 2800 150 350 80 240 60 180 
2800 4500 200 440 100 300 80 240 

Table 6 Three-row Cylindrical Roller Combination Slewing Bearings   μm 

Dpw 
Tolerance Classes 

G E D 

mm Axial Radial Axial Radial Axial Radial 

Over Incl Min Max Min Max Min Max Min Max Min Max Min Max 

280 450 30 90 50 130 25 70 30 90 10 50 25 70 

450 710 40 120 70 170 30 90 40 120 15 65 30 90 

710 1120 50 150 100 220 40 120 50 150 20 80 40 120 

1120 1800 60 180 100 260 40 140 60 180 20 100 40 140 

1800 2800 80 240 150 350 60 180 80 240 30 130 60 180 

2800 4500 100 300 200 440 80 240 100 300 40 160 80 240 

INTERNAL CLEARANCE 
 
In order to ensure that Slewing Bearings operate smoothly they are set with an 
internal clearance, this clearance also accommodates for some degree of distortion 
within the mounting frame structures, these clearances vary depending on size, type, 
and grade classification of the bearing. These clearances are shown in the Tables 
below 3 – 6. 
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LUBRICATION AND SEALS 
 
In order to ensure that bearings perform inline 
with specifications and customer requirements 
they are generally greased prior to delivery to 
the customer with one of the greases identified in 
Table  7,  unless  otherwise  specified  by  the 
customer to be only lightly lubed. The choice of 
grease can also be a critical item in the design 
and performance criteria, consideration should 
be  provided  to  the  bearings  working 
environment, some of these considerations are: 
speed, temperature, pressure and the possibility 
of  contamination  ingress.  The  most  common 
greases used today for general applications are 
Calcium or Lithium soap based greases, with 
Aluminum based grease being used in higher 
temperature applications.. 
 
 
 

 
 
PACKING AND STORAGE 
 
All LYC slewing bearings leave their factory with rust 
inhibitor lubricant coatings on both the inner and outer 
surfaces.  Bearings are generally Kraft paper wrapped, 
with larger bearings have an additional Poly-wrap seal. 
Individual  wooden  packaging  is  manufactured  for 
larger  bearings,  these  packaging  systems  allow for 
easier transportation, handling and storage. 
Bearings should be stored in a clean, dry and chemical 
free environment, (not outside). They should be well 
supported preferably on a flat surface in the horizontal 
position, if several bearings of equal size are to be 
stored they should be stacked, again, in the horizontal 
position with equal in size dividing blocks at a minimum 
120  degrees  around  the  top  and  bottom  of  the 
corresponding surfaces of each bearing. These bearings 
can be stored for up to 12 months from the date of 
manufacture without any additional maintenance. For 
bearings that remain in storage over 12 months these 
should have their grease and rust preventative coatings 
removed, once cleaned these surfaces should be re-
coated and the bearing re-greased, LYC recommend 
that guidance should be sought from LYC in order to 
carry out this storage maintenance task, should it be 
required.  

Seals  play  another  important  part  in  the 
bearings ability to perform correctly and aid 
in  its  reliability  and  longevity  during  its 
service  life.  The  prime objective  of  these 
mechanisms is to ensure that contaminants 
e.g.: water or any type of dust particles are 
not allowed to enter the rolling elements or 
their  corresponding  raceways,  and  retain 
lubrication. Generally Nitrile seals are used; 
however,  Labyrinth,  Nylon,  or  Teflon 
configurations can be applied for even more 
effective sealing solutions. The selection of a 
particular sealing solution, in many respects, 
is  focused  on  the  bearings  working 
environment. 
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INSTALLATION AND MAINTENANCE 
 
LYC take great care in producing slewing bearings for their customers, 
these  rings,  balls  & rollers  are  precision bearing components,  it  is 
important that the assembler take care to install these bearings inline with 
the manufacturer’s instructions, in order to ensure efficient and effective 
operation of their customer’s equipment. Prior to installation a close 
inspection should be performed so as to ensure that upper and lower 
mounting surfaces are flat level and parallel to each other (see Table & 
Graph  opposite),  these  surfaces  should  be  paint  free,  free  from 
indentations, burrs or any other contaminant that could cause distortion or 
misalignment between the inner and outer ring when mounted to their 
corresponding surfaces. The surfaces themselves should have sufficient 
hardness and have such a structure so as to avoid distortion or deflection 
when the bearing is under load. Table 8 opposite  provides clear indication 
as to the acceptance criteria for mounting surfaces for these types of 
bearings. The bearing should be brought into position by either firmly 
secured eyebolts or nylon strops, in both cases a minimum of three 
supports should be applied. The LYC slewing bearing has a soft zone 
marked with an “S” on the outer-ring; this location is in direct line with 
the load-hole plug, it is important that this area is located at 90 degrees to 
the major load zone. In order to ensure that the bearing is operating with 
minimum torque install the lock down bolts but do not tighten, measure this 
torque value over 360 degrees so as to ensure correct alignment for both 
inner and outer ring, also any pinion gear drive that may apply. Providing 
these resistances are acceptable then the lock down may begin in the 
transverse directional manner, prior to this lock down there should be 
enough pre-load applied to equal 70% of the field limit.  Bolts should be 
torqued in accordance with their size, grade and bolt  manufacturers 
specification, Table 9 shows an indication as to these recommended values, 
the use of any type of lock washer is prohibited from any slewing ring 
installations.  

Table 8     Technical Specifications for Bearing Surface  

Gradient of working table surface on the radial width   

Circle Outspread   

Flatness of working table surface  
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MAINTENANCE 
 
In-order to ensure optimum performance and 
longevity of LYC slewing bearings in operation 
LYC recommend that after the first 100 hours of 
operation  that  the  preload  is  checked  and 
adjusted (if required) to the installation value. 
Re-lubrication  should  be  applied  preferably 
with the slow rotation of the bearing at the 
same time as injecting grease, in order to apply 
even distribution of the grease. Greasing should 
generally  take  place  after  100  hours  of 
operation,  where  the  application  is  in  fast 
turning equipment  or  in  a  continuous  cycle 
operation  then  this  re-greasing  should  take 
place after 8 hours of operation. If gears or 
pinion  drives  are  integrated  into  these 
applications then this gearing should also be 
greased at these intervals. When these bearings 
are operating in extremely hostile conditions 
e.g.:  extreme temperatures,  excessively dusty 
environment or within a high moisture content 
environment  then  it  is  recommended  that 
greasing intervals be closely reviewed, the LYC 
SR Technical  Department  will  advise  their 
customers on such issues as this. 
Automatic Greasing systems can be applied to 
these  Bearings;  however,  this  does  not 
eliminate  the  visual  inspections  and  bolt/
mounting  tension  checks  that  are  required 
periodically.  

Table 9: 

Strength class of bolt 8.8 10.9 12.9 
    ISO898 M≤16 640 940 1100 

limit of yielding M＜16 660     

  N/mm2       

Dia. 
Stress 
area 

Section 
area 

Pre-
tightening 
force 

Theoretic
al fastener 
moment 

torque 
NM 

Pre-
tightening 
force 

Theoretic
al fastener 
moment 

torque 
NM 

Pre-
tightening 
force 

Theoretic
al fastener 
moment 

torque 
NM 

  mm2 mm2 FMN MANm 
M=0.9
MA 

FMN MANm 
M=0.9
MA 

FMN MANm 
M=0.9
MA 

M5 14.2 12.7 6400 6.1 5.5 9300 8.9 8 10900     

M6 20.1 17.9 9000 10.4 9.3 13200 15.5 13.9 15400 10.4 9.3 
M8 36.6 32.8 16500 25 22.5 24200 37 33 28500 18 16.2 
M10 58 52.3 26000 51 45 38500 75 67 45000 43 38 
M12 84.3 76.2 38500 87 78 56000 120 117 66000 87 78 
M14 115 105 53000 140 126 77000 205 184 90000 150 135 
M16 157 144 72000 215 193 106000 310 279 124000 240 216 
M18 193 175 91000 300 270 129000 430 387 151000 370 333 
M20 245 225 117000 430 387 166000 620 558 194000 510 459 
M22 303 282 146000 580 522 208000 830 747 24300 720 648 
M24 353 324 168000 740 666 239000 1060 954 280000 970 873 
M27 459 427 221000 1100 990 315000 1550 1395 370000 1240 1116 
M30 561 519 270000 1500 1350 385000 2100 1890 450000 1850 1665 
M33 694 647 335000     480000     560000 2500 2250 
M36 817 759 395000     560000     660000     

M39 976 913 475000     670000     790000     

M42 1120 1045 542000 need bolt liquor 772000 need bolt liquor 904000 need bolt liquor 
M45 1300 1224 635000 straining device 905000 straining device 1059000 straining device 
M48 1470 1377 714000     1018000     1191000     

M52 1760 1652 857000     1221000     1429000     

M56 2030 1905 989000     1408000     1648000     

M60 2360 2227 1156000     1647000     1927000     
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CALCULATIONS FOR THE TYPE & SELECTION 
 
Unlike most other bearing applications slewing bearings are quiet often found to be working under 
extremely arduous conditions, typically misalignment (tilting), moment and impact loads are 
experienced regularly if not continually. Other factors to take into consideration are the physical 
constraints, circumferential forces that are incurred by any gear transmission. The previous and 
following sections in this catalog are only to serve as a guide towards a general understanding of the 
principals of slewing bearings. As mentioned previously LYC suggest that customers use the LYC SR 
Application  Dynamics  Questionnaire.  Working  with  the  content  of  these  questionnaires  and 
collaboration directly with the customer allows LYC to propose the most economical and “Best Fit 
Solution” for their customers. 
  

 

LOAD CURVE CALCULATIONS  
 
In order to understand the dynamics of applied forces and the bearings theoretical limitations 
during an operational mode LYC use well proven international formulas to show their bearings 
performance and limitations, much of this input data is initially extracted from the SR Application 
Dynamics Questionnaire. This input data can be used in a number of different models in order to 
find the “Best Fit Solution” The results of these load and service life curves etc provide a good 
understanding for the customer as to what they can expect from their bearing selection. 
 
The load Curve Calculations shown opposite are for slewing bearings and are based on bearings 
being manufactured from 42CrMo, the allowance for the contact stress of these balls in this 
bearing are 3850Mpa, whilst that of the roller bearing is 2700Mpa. Curve 2 shows the carrying 
curve of the dynamic load rating with 90% reliability at 0.03×106 revolutions. Curve 3 shows the 
carrying curve of an allowed dead load when the slewing bearing is manufactured from 50Mn, the 
allowed contact stress for these balls within this bearing is 3400Mpa, whilst that of roller bearing 
would be 2100Mpa. The limiting load curve of a bolt is confirmed when the connected length is 4 
times longer than the nominal diameter, and the pre-load is 70% of the yield limit of the bolt. 
 
The load and bolt curve drawings shown in this catalog are only a small selection of the products 
currently available from LYC. If the part number you have selected does not have carrying curve 
drawing illustrated within this catalog then you should contact LYC SR Technical Department to 
obtain the carrying curve you require.  

 LOAD CURVE  

 Technical center  
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TABLES & FORMULA FOR LOAD CALCULATIONS 
 
The tables below show the style/type of bearing with the static and dynamic load condition formula applied to obtain the load profile. 

Table 10 
Calculation Method 
  
Structure Type 

Equivalent static load according to 
static working condition 

Equivalent dynamic load of 
forecasting life according to 
dynamic condition 

Four-point contact ball slewing 
bearing (a=45°) 

When Fr ≤0.44 Fa , 
Fa’=(Fa+2.3Fr)•fs 
when Fr>0.44Fa, 
Please contact LYC’s relevant 
department to obtain the calculation 
method of Fa’     M’=M•fs 

When Fr≥0.8Fa , 
Fa’=(0.59Fa+1.18Fr)•fl 
when Fr<0.8Fa, 
Fa’=(Fa+0.66Fr)•fl 
M’=M•fl 

Double row angular contact thrust 
ball slewing bearing 

when Fr≤10%Fa, 
Fa’=Fa•fs 
when Fr>10%Fa, 
Please contact LYC’s relevant 
department to obtain the calculation 
method of Fa’    M’=M•fs 

when Fr≤10%Fa,Fa’=Fa•fl 
when Fr>10%Fa,  
Please contact LYC’s relevant 
department to obtain the 
calculation method of Fa’ 
M’=M•fl 

Slewing bearing with crossed 
cylindrical roller (a=45°) 

when Fr≤0.44Fa, 
Fa’=(Fa+2.3Fr)•fs 
when Fr>0.44Fa, 
Please contact LYC’s relevant 
department to obtain the calculation 
method of Fa’    M’=M•fs 

when Fr≥0.67Fa, 
Fa’=(0.67Fa+1.5Fr)•fl 
when Fr<0.67Fa, 
Fa’=(Fa+Fr)•fl 
M’=M•fl 

Three-row cylindrical roller 
combined slewing bearing 

Fa’ = Fa•Fs 
M = M•Fs 

Fa’ = Fa•Fl 
M’ = M•Fl 

Radial load Fr is carried by a line of rollers beared radial load 

Where as: 
Fa= general axial load carried by bearing (KN) 
Fr= general radial load carried in the effective plane of 
       moment by bearing (KN) 
M= general tilting moment carried by bearing (KN-m) 
Fa’= equivalent center axial load of bearing (KN) 
M’= equivalent tilting moment of bearing (KN-m) 
fs= safe index of static load 
fl= load index of forecast life 

Extra-large wind  energy bearing inspection 
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LOAD FACTOR & SERVICE LIFE 
FOR THE SELECTION OF 
BEARINGS 
 
Similar to other bearing designs these slewing bearings are also 
provided with safety & load calculations, additionally there are 
calculated  life  expectancy  values,  understandably  these  life 
expectancy values are more often than not exceeded, as generally 
equipment is not fully loaded 100% of the time, where as the 
calculations include for a continual fully loaded state in the time 
element, these values are detailed opposite in Table 11 

  
  

Static load safety  
factor fs 

Life load 
factor fl 

Service life at full load 
revolution Lf 

(revolution) 

Ship crane, truck crane, grab board crane, 
revolving platform 
(continuously circulating required when running) 

1.10 1.0 30000 

Tower crane for 
construction 
application 

Fixed 
on the 
tower 

Mf≤0.5M 
0.5M<Mf<0.8M 
Mf≥0.8M 1.25 

1.0 30000 

1.15 45000 

1.25 60000 

Fixed on the base 1.0 30000 
Port frame crane, ship crane 1.15 45000 
Metallurgical works crane 

1.45 

1.5 100000 
Truck crane (grab or heavy duty manual) 
Rotary type crane (grab or cupula) 
Wheel crane (grab or cupula) 
Bridge crane (grab or cupula) 
Barge crane (grab or cupula) 

1.7 150000 

Cordage grab 
Stacker declaimer 
Goods conveyor 

  
2.15 

 
300000 

Railway crane    1.0   
  
  

 Please contact LYC Technical 
Department when selecting 
bearings 

Small transporter    1.1 
Scraper 1.25 
Hydraulic development machine adopted four-   
point contact ball slewing bearing 

1.25 

Adopt other type of slewing bearing, dipper 
 capacity<1.5M³ 

1.45 

dipper capacity≥1.5M³ 1.75 
Ladle bogie 1.75 

Table 11 

Note:  Mf is  free load tilting moment  of  minimum 
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METHOD OF CALCULATING SERVICE LIFE 
 
LYC use the bearings load curve to forecast the service life of the 
bearing in relationship to the related load factor, this service-life can 
be calculated as per the load curve with the following formula: 
 
Lf=(fl)ε•30000  in the formula:  
 
 Lf= Service life of slewing bearing at full load   ( revolution). 
   ε= Life factor. 
   ε=3( Ball bearing).  
ε=10/3( Roller bearing). 
 
   

fl=Fac/Fa’=Mc/M’ in the formula:  
 
Fac= Axial load of the cross point of the origin and the load point link 

line on the carrying curve KN. 
Mc= Tilting moment of the cross point of origin and load point link 

line on the carrying curve KN-m. 
 

 
When slewing  bearings  are  placed  under  fluctuating  loads  with 
variable cycle rates in their working time the calculation method that 
is applied is the average equivalent to the center axial load and the 
average equivalent of the tilting moment. 

 
Fa’=(n1•Faε+n2•••••••••••Faε2+n3•Faε3+……+nn•Faεn)1/ε 
   M’=(n1•Mε

1+n2•Mε
2+n3•Mε

3+……+nn•Mε
n) 1/ε 

 

Where as: 
n1;n2;n3……nn= The percent of working time KN-m. 
Fa1;Fa2;Fa3……Fan= Axial dynamic load within the percent of 

working time KN. 
M1;M2;M3……Mn=  Tilting  moment  within  the  percentage  of 

working time of n1;n2;n3……nn      KN-m 
 
 
Average life:  Lf=1/(n1/L1+n2/L2+n3/L3……nn/Ln) 

In the formula: L1;L2; L3;Ln= Bearing life within the percentage 
of  working  time  of  n1;n2;n3……nn   
(revolution)  
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Selection Calculation and Example 
 
 
 
Example1:  A port frame crane is shown in figure 1 below, 
With a center of gyration is required to carry a load at 2.5m : 
 

Q=196.2KN               Lmax=23m 
A=67KN                  amax=11m 
O=450KN                 o=0.75m 
G=900KN                 g=3m 
W=27KN                  r=6.5m 

(1) The calculation below shows the result in the event the crane was overloaded by 25% 
Fa’ = (Q *1.25+A+O+G+2.3+2.3W)* fs  
   = (196.2*1.25+67+450+900+2.3*27)*1.25 
   = 2155.14KN 
M’ = (Q*1.25*Lmax+A*amax+W*r-O*o-G*g)*1.25 
   = (196.2*1.25*23+67*11+27*6.5-450*0.75-900*3)*1.25 
   = 4394.7  KN-m 
 
(2) If the circumferential force on the bearing gear was Ft= 375KN, when the bearing is running then the 
calculation for the dynamic load would be as follows: 
Fa’ = Q+A+O+G+0.66Ft*tg20° 
   = 196.2+67+450+900+0.66*375tg20° 
   = 1703.3  KN 
M’ = Q*Lmax+A*amax-O*o-G*g 
   = 196.2*23+67*11-450*0.75-900*3 
   = 2212.1  KN-m 
 
The calculation shows that a four-point contact ball slewing bearing with an internal gear 2789/2240 could 
be selected; this is identified below at the load curve points at curve 1 and curve 2 as shown in figure 2. 
Consequently the load requirement can be satisfied. 
 

Figure 2   2789/2240 Slewing Bearing Load Curve  Figure 1  
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The axial load at the point of the intersection of the line connected by the load curve 
at the point of origin of dynamic load point and load curve 2 is Fac= 2250KN; the 
tilting moment is Mc= 2930KN-m, the estimated bearing service life is: 
 
fl=Fac/Fa’= 2250/1703.3=1.32 
fl=Mc/M’= 2930/2212.1=1.32 
Lf= (1.32)3*30000=69000(revolution) 
In accordance with the requirement of Table 12. 

Table 12 

Example 2:  
 
The LY-Q005 four-point contact ball slewing bearing, for which the load curve 
is showed in Figure 3 and the load chart shown in Table 12. 

Load 
point 

Working time 
% 

The load carried by 
bearing 

Load on the carrying 
curve 

Fa’ KN M’ KN-m Fac KN Mc KN-m 
1 10 1600 4400 1900 5200 
2 25 2400 4000 2750 4580 
3 60 3200 2800 3900 3420 

4 5 3600 5200 3050 4350 

Figure 3  LY-Q005 Slewing Bearing Load Curve  
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Calculation Method 1: 
Formula: Lf= 1/(n1/L1+n2/L2+n3/L3……nn/Ln) 

 
Bearing life calculation working condition 

 
   Working hours 10%        
   fl1= Fac1/Fa’1=1900/1600= 1.1875 
   fl1= Mc1/M’1= 5200/4400= 1.1818  Choose minimum value 
   L1= (1.1818)3*30000≌ 49500 (revolution) 
 
   Working hours 25%        
   fl2= Fac2/Fa’2=2750/2400= 1.146 
   fl2= Mc2/M’2= 4580/4000= 1.145  Choose minimum value  
   L2(1.145)3*30000≌ 45000 (revolution) 
 
   Working hours 60% 
   fl3= Fac3/Fa’3= 3900/3200= 1.219 
   fl3= Mc3/M’3= 3420/2800= 1.1221 Choose minimum value 
   L3= (1.219)3*30000≌ 54000 (revolution) 
 
   Working hours 5% 
   fl4= Fac4/Fa’4= 3050/3600= 0.847 
   fl4= Mc4/M’4= 4350/5200= 0.836 Choose minimum value 
   L4= (0.836)3*30000≌ 17500 (revolution)  
 
Estimated service life        
 Lf= 1/(0.10/49500+0.25/45000+0.60/54000+0.05/175000)≌46400 (revolution) 
 

  

Calculation method 2 
 
According to formula:          
    Fa’= (n1•Faε+n2•••••••••••Faε2+n3•Faε3+……+nn•Faεn)1/ε 
      M’= (n1•Mε

1+n2•Mε
2+n3•Mε

3+……+nn•Mε
n) 1/ε 

 
Therefore:                         
    Fa’= (0.1*16003+0.25*24003+0.6*32003+0.05*36003)1/3 

    = 2956.9 KN 
 M’ = (0.1*44003+0.25*40003+0.6*28003+0.05*52003)1/3 

    = 3459.2 KN-m 
 

The gain load at point 5 in Figure3 from the above calculation result shows, the 
cross point load linking the original point on the carrying curve is: 

Fac= 3400KN; 
Mc= 4080KN-m 
fl= Fac/Fa’= 3400/2956.9= 1.149 
fl= Mc/M’= 4080/3549.2= 1.149  

 
Estimated service life: 
Lf= (1.149)3x30000≌ 45500(revolution),  
 
 

These two calculation methods are very similar.  
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Company Name : …………………………………………………….…………………………………………………. 

Company Contact Name & Position : …………………………………………………………………..…………….. 

Address : ………………………………………………………………………………………………….……………… 

Country : ………………………………………………………………………….………………………….…………... 

Reference Name or Project No. : …………………………………………….………………………………..……... 

Project :     Existing                    New                  

Description of Application & End User : ………………………………………………………………….……….….. 

Estimated Annual Consumption (EAC) : ………………………………………………………………….……….…. 

 

Physical Boundary Limitation : OD ………….. mm        ID ………….. mm D ………….. mm 

Orientation :   Vertical                   Horizontal                   Interchange          

Predominant Loading :  Axial %                    Radial %             

Moment Loads :   Yes                    No     

Gear Drive :   Internal                    External    None          

RPM :    No. RPM       …………… . or  Intermittent  

Annual Service Time :   No. of Hrs.     ………..……      

Describe Environmental Operating Conditions (Temperature, etc) : ………………………………………………. 

 

Specify the following :  

               

Maximum Test Load : …………………………..      %  

Special Sealing Requirements :   Yes           No 

Special Torque Resistant Values (if required) : ……………………     Nm 

Special Grease Requirements :   Yes             No    

Type : …………………………. 

Existing Drawing Supplied :   Yes  No 

Customer Calculations Supplied :  Yes  No 

Bearing Type  Reference……………………………………………………………… 

 

Please detail any other special requirement :  

...................................................................................................................................... 

……………………………………………………………………………………..… 

………………………………………………………..…………………………….... 

………………………………………………………………………………..……… 

………………………………………………………………………………………. 

 

 

  Axial Load : 
  Radial Load : 

  Tangential Forces : 
  Maximum Test Load : 

Max. Min. Unit % of Service Time 
    kN   

    kN   

    kN   

    kN   

  Moment Load :     kNm   

 LYC SR APPLICATION DYNAMICS QUESTIONNAIRE 

 

 

Telephone No. : …………………………………………...……….…..……  

Fax No. : ……………………..…………….……………………..…………. 

Email : ………………………………………………………………………. 
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HEADQUARTER: 
 
LUOYANG BEARING CORP. (GROUP)  
ADDRESS: 96, Jianshe Road, Jianxi District,  
                    Luoyang, Henan, China 471039 
FAX: 0086 379 64912225 
 
 
GENERAL MANAGER 
Tel: 0086 379 64912292 
Email: gm@lycbearing.com 
 
AMERICA AND OCEANIA TRADE DEPT.  
Tel: 0086 379 64985085 

0086 379 64987094 
Email: nam@lycbearing.com 

sam@lycbearing.com 
 
EUROPE TRADE DEPT. 
Tel: 0086 379 64986627 
Email: eur@lycbearing.com 
 
ASIA AND AFRICA TRADE DEPT. 
Tel: 0086 379 64985949 
Email: asi@lycbearing.com 

NOTE: LYC have taken every care to publish the specifications and recommendations within this catalogue, however, LYC cannot accept any responsibility for omissions or errors that may have occurred 
in this publication. LYC reserve the right to change without notice the content of this catalogue, consequently you should always check with the LYC SR Technical Department so as to ensure that the 
information you hold is current and correct. 

OVERSEAS COMPANY:    
  
LYC NORTH AMERICA, INC.   
Address: 2600 Keslinger Road, Suite #H  

Geneva, Il 60134, USA  
Tel:   001 630 262 0601  
Fax: 001 630  262-0638 
Email:  sales@Lycbearings.Com 
 
 
 
 
LYC DO BRAZIL IMP.& EXP. LTDA. 
Address: Rua Dr.Assis De Moura 44, Vila  ariana, 
                Cep.04120-150 Sao Paulo-Sp-Brasil 
Tel :  0055 11 55396642 
Fax :0055 11 55722141 
E-mail:  lee@lyc.com.br  
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