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To overcome the large ring gear manufacturing problems seen in slewing
bearings and girth gears, pin gear drive units have been developed. Among them,
anovel slewing bearing with an internal pinwheel gear set (i-PGS) is introduced
in this paper. First, we consider the exact cam pinion profile of i-PGS with the
introduction of a profile shift coefficient. Furthermore, a new root relief profile
modification for the i-PGS cam pinion is presented. Then, the contact stresses are
investigated to determine the characteristics of the surface fatigue by varying the
shape design parameters. The results show that the contact stresses of i-PGS can
be reduced significantly by increasing the profile shift coefficient. In addition, the
contact ratio, a measure of teeth overlapping action, decreases with the decrease
of the allowable pressure angle.

=

—

1. M

HeYs 710 §
2= 7]o|(girth gear)o} 2] &
745, ol tE & 71019 A] A2,

o

10141 A13] W|o]Z(slewing bearing) &
7]1°\(ring gear)®] 270] thE A
GAle, A Aot 5 7k A
}“6} A= 7194l O] SlTk. wEbA o
ZIshk= | 7]0] AR e BlE g AR
ME} g Al 2 sl =7k iR e ARt
71e? 5 A3E sl "ok
olof] A|gsk= thE & 71915 H(pin) E= S (roller
z2 H]XHO}@ }7] & 710] 7kge] 2AlE sflard 5
o] #{PGS: pinwheel gear set)'o] Aok H} 9]
Kwon[z] 2 917y I & 7]oP(external PGS)2] A

A9l

hav By S
—IZI\—“I‘

O

* Corresponding author. Tel.: +82-55-213-3629
Fax: +82-55-263-5221

E-mail address: smkwon@changwon.ac.kr (Soon-man Kwon).

21

fﬂxﬂﬂ lﬂﬂET Asjuled ] deElE
23} 7} 2UQd(cam pinion)°] WA
g 7]0)%(i-PGS: internal pinwheel gear set)ll <]
ol2iHi-PGS 7} JUA AF B #H A= A9
)bEH ]U% T Nam et al.”*o] AAF(profile shift
coefficient)®] 7i'd-e =431 i-PGS 7 TUAe] ALXE A
Hhﬂﬂ} HESEAS A3 vt A qiok
T=ollAE i-PGS 7|9 AdSHolR S tido s 3 Hate] 3

ﬁ
=
:[LEJ_D‘

o1

S8 RAS A7) S48 A A1) AARE FR3H, of
5 59 AL ANE 54 2 B4R 1S AN
St =, WESE W PGS ZI ha R AslloiRe] 4
539 sh42 Balol T Pl zstar Tk



Soon-man Kwon, Heung Chul Shin

Fig. 1 Slewing bearing based on i-PGS
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Fig. 2 Schematic for cam pinion profile design
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Fig. 3 Pressure angle variations
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Table 1 Analysis specifications of slewing bearing

Design parameters Values
Rolling element Pitch circle diameter, d,, 650 (mm)
(ball or roller) | Friction coefficient, 1, 0.004
EAL, F,, 90.53 (kN)
Bearing friction torque, 7 117.69 (N'm)
Starting friction torque, 7, 176.54 (N'm)

Table 2 Cam pinion shape design parameters

Design parameters Values

m 8.0 (mm)
N, 72
N, 9

C./C, 1.5/ 1.6
e 0.05, 0.10, 0.20
B L5
L 72 (mm)
o, 30°
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