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Tab.1 Comparison of correction factors of ISO standard bending
strength
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Influencing factor Method B1 Method B2
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Tab.2 Comparison of correction coefficient formulas for
method B1 and method B2

(10)

F, min

B1 /7% Method B1 B2 77 Method B2

MUGHRLREE R, < 1 wm B,

X PH TN FB RN, Y =112
LRI, Y 0 =1.075
IR B RN A LB,
Yiu=1.025,

When the roughness of the root of
the gear R, < 1 wm,

for quenched and tempered steel and
carburized steel, Yy ,=1.12;

for structural steel, Y, ., =1.07;

for gray cast iron, nitriding steel,

» A LR
AIXIR carbonitriding steel, Y, ,,=1.025.

DRV 4 R, < 16 pm,
Yisen 1 pm < R, <40 pm i, Vi =1.025¢
Relative X & BTN FIZ 55N,
surface Yy, = 1.674 = 0.529(R, + 1)V
condition  XJ&5H4K
factor Yien YR.W“ =5.306 - 4.203(RZ + 1)]/”)0;
X IRFERR B HA BRASHE W,
Vi = 4299 - 3.259(R, + 1),
When 1 pm < R, < 40 wm,
for quenched and tempered steel and
carburized steel,
Ypen = 1.674 = 0.529(R, + 1)'°;
for structural steel,
Vi = 5306 — 4.203(R, + 1)1
for gray cast iron, nitriding steel,
carbonitriding steel,
Vi = 4299 - 3.259(R, + 1)V

If the roughness of
the root of the gear
R, <16 pm,
Yia=1.025.
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Tab.3 Test gear parameters

% ML 2R 8 s 44 P /N PN i

Gleason circular shrink tooth Pinion Wheel

Number of teeth

R i i TR
Outer transverse module
G v B A
Mean spiral angle 3, /(°)
R £
Generated pressure angle o, /(°)
VIR ES 4
Thickness modification coefficient
TR AR AL
Profile shift coefficient
14 % Tooth width/mm 17
#4# Material 20CrNiMo
WS H5 E Gear accuracy 747 class

16 27

4.25

35

20

0.005 -0.005

0.252 -0.252
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Tab. 4 Calculated values of bending stress of gear tooth roots in each

group
i Bl Jrik B2 7k
g Method B1/MPa Method B2/MPa
Load/(N+m)
K4 Wheel  /INjg Pinion K% Wheel /N4 Pinion
200 280.46 289.13 292.61 302.61
300 420.69 433.70 438.92 453.92
400 560.92 578.26 585.22 605.23
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Tab.5 Safety factors of each group of gears

ik B1J5%% Method B1 B2 J57% Method B2
Load/(N-m) K4 Wheel  /Nig Pinion K% Wheel /Mg Pinion
200 4.47 4.34 4.01 3.88
300 2.98 2.89 2.67 2.58
400 2.24 2.17 2.00 1.93
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Fig. 1 Simulated roll test results of the spiral bevel gear pair
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Fig. 3 Stress bending curves of tooth root of wheel under three loads
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Tab. 6 Comparison of root bending stress of the wheel

Fit = 5 AR 25 [l )3 77 Root bending stress/MPa
Number 200 N*m 300 N'm 400 N-m
1 293.55 392.57 496.14
3 296.43 396.45 495.25
4 298.43 396.75 499.43
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s A Q
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Tab.7 Comparison of the root bending stress of the pinion 2003 [S]. Beijing: Standards Press of China, 2003: 1-48. (In
e AR 25 il . 77 Root bending stress/MPa Chinese)
Number 200 N+-m 300 N*m 400 N-m [4] 1ISO/TC 60. Calculation of load capacity of bevel gears: part 1:
1 296.52 409.00 512.16 introduction and general influence factors: ISO 10300-1:2023 [s].
3 310.08 413.85 505.12 Geneva: 1SO,2023:1-58.
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Finite element ansysis and ISO calculation standard of tooth root bending
strengthern of spiral beval gears

FENG Shaokun' WEI Bingyang' XIN Wen*>’ CHENG Bo*’
(1. School of Mechatronics Engineering, Henan University of Science and Technology, Luoyang 471000, China)
(2. Citic Heavy Industries Co., Ltd., Luoyang 471039, China)

(3. State Key Laboratory of Intelligent Mining Heavy Equipment, Luoyang 471000, China)

Abstract: The calculation of bending strength for spiral bevel gears is complex, making accurate evaluation extremely
challenging. Focusing on the two distinct calculation methods, B1 and B2, as outlined in the ISO 10300 standard, this study
begins with the computational principles of both approaches. It compares the selection methods and numerical application
principles for parameters involved in calculating root bending stress and allowable bending stress under both methods. The
influence of parameter values on root bending stress calculations is analyzed for each method. Through computations on
multiple design samples, the root bending stress values derived from both methods are compared. Finite element analysis is
employed to validate the computational results. The findings indicate that due to differences in the types and values of
correction coefficients used, there are certain discrepancies in the bending strength evaluation results obtained by the two
methods. Method B1 yields a more conservative evaluation of root bending strength, with root bending stress approximately
5% lower than that calculated by Method B2. Although the ISO calculation standard accounts for load sharing among multiple
teeth, it overlooks the combined effects on root bending stress, leading to deviations from finite element analysis results.
Method B1 shows closer agreement with finite element results, with an error margin of about 6%.
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