
clc;clear all;

Question 1

A 25 mm (02-series) deep-groove ball bearing carries a combined load of 2 kN radially and 3 kN axially at 
1500 rpm. The outer ring rotates, and the load is steady. Determine the rating life in hours.

%% Solution
% ---------
n = 1500;  %[rpm]
V = 1.2;  %[] outer ring rotation
F_a = 3;  %[kN]
F_r = 2;  %[kN]
a = 3;  %[] for ball bearings

% Using table 11-2
C = 14;     %[kN]  Dynamic load rating
C_s = 6.95;  %[kN]  Static load rating

% From table 10.6
F_a/C_s

ans = 0.4317

e = interp1([0.42, 0.56], [0.42, 0.44], F_a/C_s)

e = 0.4217

% To find X, Y from Table 10.6 we need to know if F_a / (V * F_r) > e
F_a / (V * F_r) > e

ans = logical
   1

X = 0.56;
Y = interp1([0.42, 0.44], [1.04, 1], e)

Y = 1.0367
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% Calculate equivalent radial load
P = X * V * F_r + Y * F_a

P = 4.4540

% Calculate rating life
L_10 = 10^6/(60 * n) * (C / P)^a  %[hrs]

L_10 = 345.0547

Question 2 

A 25 mm (02-series) for a single-row, angular-contact ball bearing having 35° contact angle carries a 
combined load of 2 kN radially and 3 kN axially at 1500 rpm. The outer ring rotates, and the load is steady. 
Determine the rating life in hours.

%% Solution
% ---------
n = 1500;  %[rpm]
V = 1.2;  %[] outer ring rotation
F_a = 3;  %[kN]
F_r = 2;  %[kN]
a = 3;  %[] for ball bearings

% Using Table 11-2
C = 14.8;  %[kN]  Dynamic load rating
C_s = 7.65;  %[kN]  Static load rating

% To find X, Y from Table 10.7 we need to know if F_a / (V * F_r) > e
e = 0.95; 
F_a / (V * F_r) > e

ans = logical
   1

% From Table 10.7 we can therefore see that
X = 0.37;
Y = 0.66;
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% Calculate equivalent radial load
P = X * V * F_r + Y * F_a

P = 2.8680

% Calculating rating life
L_10 = 10^6/(60 * n) * (C / P)^a  %[hrs]

L_10 = 1.5269e+03

Question 3

Determine the expected rating lives in hours of a 35 mm bore (02- and 03- series) straight cylindrical 
bearings operating at 2400 rpm. Radial load is 5 kN, with heavy shock, and the outer rings rotate. Calculate 
the expected rating life of the straight cylindrical bearing if only a 2% probability of failure can be permitted.

%% Solution
%----------
n = 2400;  %[rpm]
V = 1.2;  %[] outer ring rotation
F_a = 0;  %[kN]
F_r = 5;  %[kN]
a = 10/3;  %[] for roller bearings

% Using Table 11-3
C = 31.9;  %[kN]  Dynamic load rating
C_s = 17.6;  %[kN]  Static load rating
K_s = 1.7;  %[]  Shock factor from Table 10.8
X = 1;  %[] there is no axial load
Y = 0;  %[] there is no axial load

% Calculate equivalent radial load
P = K_s * V * F_r  %[kN]

P = 10.2000

% A reliability of 98% is required so that
K_r = 0.32;  %[]  Reliability factor from graph below

% Calculate L_2 life
L_2 = K_r * 10^6/(60 * n) * (C / P)^a  %[hrs]

L_2 = 99.4083
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Question 4

Calculate the median lives in hours of a 75 mm bore 02 and 03-series straight cylindrical bearings operating 
at 2000rpm. Radial load is 25 kN, with light shock, and inner rings rotation

%% Solution
n = 2000;  %[rpm]
V = 1;  %[] inner ring rotation
F_a = 0;  %[kN]
F_r = 25;  %[kN]
a = 10/3;  %[] for roller bearings

K_s = 1;  %[]  Shock factor from Table 10.8
X = 1;  %[] there is no axial load
Y = 0;  %[] there is no axial load

% Calculating equivalent raidal load
P = K_s * V * F_r  %[kN]

P = 25

% Calculating median life (for 02 series)
C = 93.1;  %[kN]  Dynamic load rating
median_life_02_series = 5 * 10^6/(60 * n) * (C / P)^a  %[hrs]

median_life_02_series = 3.3354e+03

% Calculating rating median life (for 03 series)
C = 183;  %[kN]  Dynamic load rating
median_life_03_series = 5 * 10^6/(60 * n) * (C / P)^a  %[hrs]

median_life_03_series = 3.1732e+04
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