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Abstract

Through bench life testing of the QND1XXX.XX slewing bearing, this study evaluates its fatigue life
and failure modes under specific load spectra, providing data support for product design and engi-
neering applications. Using a slewing bearing made of S48C material as the test subject, dynamic
cyclic testing was conducted at a rotational speed of 4 r/min under an axial load of 270kN and an
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overturning moment of 346kN-m. Wear measurements on the raceway were periodically taken un-
der static load conditions. Results showed that after 100,000 revolutions, a crush area of approxi-
mately 1 mm x 2 mm appeared at the maximum stress point on the inner ring. The outer ring race-
way exhibited full-circumference indentations, with an additional crush area of about 1 mm x 1 mm
near the plug hole. Wear was observed on the plug raceway surface, while the balls and separator
blocks remained intact. The assembly’s radial clearance increased from an initial 0.13 mm to 0.22
mm, representing an increase of 0.09 mm. Under static load conditions, the combined raceway wear
increased from an initial 0.48 mm to 0.66 mm, with a total wear of 0.20 mm. This slewing bearing
model completed a 100,000-revolution endurance test under specified conditions without severe
failures affecting operation. However, early signs of fatigue crushing appeared on the raceway. The
trends in radial clearance and raceway wear indicate that the primary failure mode is contact fa-
tigue wear.
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2.1, WERER

WIS G —F QNDIXXX. XX L5 [ 30K (77 fb 45 : W2507029XX/N2507029XX), #1J5fi 9 S48C
o ARSI s SR R R AR R A (AT FR 0.11 mm (BRZE3R 0.05~0.15 mm), 4Bk 30 0.09 mm (<0.25 mm),
W AR 0.13 mm (FEARZER 0.05~0.20 mm). S50 AR S 3k AT A R Rl 2R BE A I, 25 SR L% 1

Table 1. Hardness and hardened layer depth of samples before testing
* 1. RIOAHREEZERRE

RN Tl % (HRC) VR VR 5 TR JE (mm)
Hh1El 56.2~60.3 4.1~4.6
] 54.3~57.6 4.1~4.6
W TH 47.2~53.9 2.1~2.4
HitR 43.3~51.1 2.1~22

DOI: 10.12677/met.2026.155052 552 IR N ST N


https://doi.org/10.12677/met.2026.155052
http://creativecommons.org/licenses/by/4.0/

AN 55

22. REFGEHE

TRIG AR A AR 77 W AR AR 2RI B A T A, shadak o A 4 v/min,  BEINFH A AT 270 kN, B
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2 AAE 40,000 . 70,000 % % 100,000 #%f5, XA SORBFATIRMG, W RN BIRIE. SMERIRIE .
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ANV EEH i 23 BOIRAS T R A RS I 45 SR 40 35 2 o o RIS AR, Fil (A0 (A BRLAE 0.11~0.13 mm 22 [R]85 3],
T B R B3t 0.09 mm JE/NHFFRETE 0.05~0.06 mm. 42 A (B BRASLECN B3, &
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Table 2. Test results of the unloaded assembly at different rotational speeds ((Unit: mm))
=2 AEEFEHTZEHEARANEREM: mm)

A ] 1E) B A1) Bk 3 A2 1A 1E) B
S el 0.11 0.09 0.13
40,000 ¥ J5 0.12 0.06 0.26
70,000 % J5 0.11 0.05 0.04
100,000 %% J5 0.13 0.06 0.22

3.2. REERESH

TEFPEAC M N RS IR AV T8 BE 45 B B B A a3 a0 1 1 3R 3 Flos - HIUE & IR H &8 0.48 mm
(BFHERA). BEEFHEE N, BEfE AR LA EY . ERE1HH0~20,000 %), BEHEEKEH, Fi
(20,000~70,000 55k FhHHEg A BN, J5H1(70,000~100,000 3K E R RN, 2 100,000 #EiF, &k
ER IR F] 0.66 mm, FEAFF AL B RVR S BB BRI BN 0.20 mm. X — @B S A B CHA
- FasE BEAR - INIEEER " =P EOAE .

Table 3. Raceway wear under static loading
3. BHEHTREERE
il 1) B AT /KN 16178 73 /KN*m TRALE 1/mm MRS E 2/mm & A AR/mm B8l /s
143 140 0.18 0.30 0.48 st

144 139 0.18 0.31 0.49 5000
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Gk
141 140 0.19 0.30 0.49 10,000
143 141 0.21 0.33 0.54 15,000
143 140 0.20 0.30 0.50 20,000
141 140 0.18 0.28 0.46 25,000
141 140 0.19 0.32 0.51 30,000
141 141 0.19 0.31 0.50 35,000
140 140 0.17 0.35 0.52 40,000
142 140 0.18 0.35 0.53 45,000
141 142 0.19 0.37 0.56 50,000
140 141 0.20 0.36 0.56 55,000
141 140 0.19 0.39 0.58 60,000
141 140 0.22 0.37 0.60 65,000
141 140 0.19 0.39 0.58 70,000
141 141 0.20 0.40 0.60 75,000
141 140 0.21 0.40 0.61 80,000
141 139 0.21 0.41 0.62 85,000
141 140 0.22 0.42 0.64 90,000
141 139 0.21 0.42 0.63 95,000
141 140 0.23 0.43 0.66 100,000
0.70
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Figure 1. Trend of raceway wear with rotational speed
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PRROL 8 45 I T35 4. 40,000 #£ A1 70,000 FARRERy, RIER VG, (3% KOS H RS,
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SRR, (EREZEABREAE B2 1 mm x 1 mm BUER, W0& 3 Frm. b T H AL, HLEiE
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Table 4. Disassembly inspection status at each stage
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Figure 2. Inner ring raceway collapse
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Figure 3. Outer ring raceway crushing

3. SMEIREE

Figure 4. Wear on the plug raceway surface
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