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Abstract Slewing bearing is applied to the transmission of rotational power of the body and turret in
a special vehicle for anti-aircraft weapons that overcomes the enemy flight system approaching at low
altitudes with rapid response fire. When the turret load and impact load generated when shooting are
combined in performing the combat mission of a special vehicle, structural stability must be secured to
achieve a successful function. Among the components of the slewing bearing, the stability of the
components against the complex loads acting by the turret drive and shooting was evaluated by
considering the shape and material characteristics of the ring-gear, roller, and wire-race. As a research
method for stability evaluation, based on engineering theory, the strength characteristics of the
components were examined by numerical calculations. Finite element analysis was performed on
components using the ANSYS analysis program. The results of theoretical analysis and the results of
finite element analysis were very similar. A structural stability evaluation for the slewing bearing, which
was performed mainly on the analysis, confirmed that the design strength of the slewing bearing

determined in the preliminary design in the early stage of localization development was sufficient.
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Fig. 1. Slewing bearing
(a) Appearance of slewing bearing (b) Internal structure
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Table 1. Load boundary conditions

Launch angle 0° -10° | 45° 85°
Axial load of turret(kN) 67.0 | 67.0 67.0 67.0
Shooting Axial 0 | -31 | 125 | 176
shock(kN) Radial 17.6 | 17.4 | 125 1.5
Bearing drive torque(kN-m) 13.98
1\;2 :
Center of gravity+
(a)
_(_‘_x_i:__‘ Center of gravity«
Lz l 5 /
=1 =] I"'
PLLN

Slewing bearing-

(b)

Fig. 2. Location boundary condition
(a) Top view (b) Side view
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Table 2. Results of theoretic structural safety analysis

Launch angle 0° -10° 45° 85°
Max contact stress (MPa) | 186.62 | 169.39 | 182.31 | 169.26
Max shear stress(MPa) 55.99 50.82 54.69 50.78
Safety factor(Sy) 5.13 5.66 5.26 5.66
Yield strength
S, (Safety factor) = ——————— 6
f( Jety] ) Obtained stress ©

. Pitch circle

Fig. 4. Ring gear appearance
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Table 3. Characteristic of ring gear o=o0,+o, (10
Division Value
o O \o
Module 0 o, =5+ +7 an
Pressure angle 20
Number of teeth 352 EA L .
Tooth width(®) 40 mm Table 4. Results of theoretic ring gear stress analysis
Tooth thick(s) 1278 mm Max Stress | Yield strength | Safety
Parts note
Tooth length(¢) 13.5 mm (MPa) (MPa) factor
Pitch diameter 2,112 mm Ring Gear 344.07 501 1.5 stable
Precision DIN 3962, 3968, Q8 Pinion 305.85 689 2.3 stable
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Table 5. Results of FEM slewing bearing strain

analysis
Launch angle 0° -10° | 45° 85°
Outer ring | 0.021 | 0.021 | 0.023 | 0.025
Strain(mm)
Wire race | 0.007 | 0.007 | 0.009 | 0.010
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Fig. 9. Analysis result of stress (MPa)
(a) Inner ring (launching angle 45°)
(b) Wire race (launching angle 0°)
(c) Roller (launching angle 85°)

516

Table 6olAe} Zo] FZ£O02 QIgt o §Z& At
e Ez HE 07 oM M #A Uehes, BEs
S ofolo] FojaoA AEslke S90l 7H wee &

EEl ==t
A 4= A

Table 6. Results of FEM slewing bearing stress analysis

Launch angle 0° -10° | 45° 85°
Outer ring |24.86124.098 | 26.978 | 26.462
Max contact |y " oce 20559 [203.06 | 204.93 | 189.24
stress(MPa)
Roller 67.387|65.184 | 91.994 | 109.38
Wire race safety factor(s_f) 4.7 4.7 4.7 5.1
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Fig. 10. Gear strength analysis model
(a) Modeling (b) FE model(mesh shape)
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Fig. 11. Strength analysis boundary condition
(a) Gear tooth contact condition
(b) Ring gear & pinion boundary condition
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Fig. 12. Gear strength analysis
(a) Ring gear & pinion contact stress
(b) Pinion contact stress
(c) Ring gear contact stress

Fig. 13. Safety factor of gear
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Table 7. Results of FEM ring gear stress analysis

Parts Max. Stress | Yield strength | Safety Note
d (MPa) (MPa) factor
Ring Gear 325.2 501 1.5 stable
Pinion 280.2 689 2.5 stable
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