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An accurate estimation of the tooth load is inevitable for an optimum design of
high-quality gears. Because only a fraction of the total load is shared by each
pair, when there is contact in more than one pair during transmission, it can be
estimated with reasonable accuracy through the load sharing factor. The first
attempt of the load distribution comparison during the double teeth engagement
of an external pinwheel gear set (e-PGS) was performed by considering the
load sharing factor. Subsequently, the tooth root bending stress (TRBS) for
fatigue failure design was investigated to determine the characteristics of the
tooth fatigue by varying the center distance modification coefficient (CDMC).
The TRBS could be lowered significantly by increasing the CDMC and the
manufacturing of high-quality gears. Moreover, it was found that the behavior

of TRBS with the variation of the gear accuracy grade during the contact of two
teeth differed significantly.

=

—

1. M

2 714 710(girth gea)§ Y T 7]o] AFS A
Agor YAe | A3t sydo] o Agst= &
(external pinwheel gear set, ©|3} e-PGS)!'lo] §2]
&0l FHolA F5g WA gtk

3FA|9t 28] ZE(rotary kiln), 3+%7](ship unloader), S}
7161971, 7kA-7kA D7) G ThRE AHQd Aol A
+ e-PGS U AP A2x27 59 IAFS
710l 2] &9 Al F70] E7H]skal titaegol g
At AF7HA19] e-PGS U B A m AL A
A 23lal 2 A2 271 A4 (center distance

modification coefficient, 0|3} CDMC)2] 7/id& =35t A

EE 27
g 7o

49 A

0|
NI

=]

—Onl"
1 BIORO
30 30 of

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

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

465

=i

S

A

ogl

A 2 ZEAAN Jro) Fas Agdto] £aiE]ch
= EE(contact ratio, €)0] 1< ¢ <29l THFEEO] 7]o] L& A]
LPSTC (lowest point of single tooth contact), HPSTC (highest
point of single tooth contact)E ZAAZ AEsIE9 EH
(sharing)3} Zgre] ko] 77702 WA B3] WLelF
Bzt o] sEEE 2 P4H(profile modification) & 7]
o] X =(gear accuracy grade)] 2 FEA i, w2 g

p
2EA 7)o} AAS SPIE e SEER0) 19


https://crossmark.crossref.org/dialog/?doi=10.7735/ksmte.2021.30.6.465&domain=http://journal.ksmte.kr/&uri_scheme=http:&cm_version=v1.5

Soon-man Kwon

ys_f
A
’wn’ i
\»(\$ z </ Tin
I 0; P\l I
gl /\.\: v J TopZsr
AR <
r /0
AN
ym N L
n I3
a | )
N

2. 710 HUZE 13K| &2 HEH
e-PGSE YA Z4mH] =& XA (pitch point, L;)a 2=
HZ 347 4Fig. 1 #2)0 d£o02 A, JUAFL 7|0l nE
P

(m), &
(G.), CDMC (y),

3 o] £ Mp(,), IYUAY (), EBAAEA

]lno]ﬁ]]_,_(g) e 6719 HANYES
B3 ARl 4

T

[SRe)
FHES

oJth. ojuf EAAT o= aOZm(NQ +N,;) /2 Be} 37 ‘dAsto]
of AUAYE BB % Stk Z CDMC y=(a—ap) /m = =
Al F5 S 7P oF Jith
Fig. 13} 7] e-PGS ZUddo] 3HFA 1,00 Fol7l dg &
2 7;, o 9 6, (roll angle)?HE BT A, = Qele] Bzt
0,0 A% iR B2iot FURlste] AEY £t AW 857
A(equal mesh stiffness)S &3t BAA 24 H2)g 23
theat 2ol AR 4 Uk
]—;7lll
E o .
El? B (221’2,3,"',”) (1)
j=1
o7IM n2 | 3t FUd 7] HE AAE st 1= 2Hl
E 92 97 o, & 2eslol that 2ol AREd:
rycosa; (0 < a; < %)
l,; = T (2)
0 (5< L <)
PGS 75 Al A] (1ol 93t 22 WS gelsi] Sfal A

A AZL-E 291 31997] A3]g AA 7]0]9] A|Y(Table 1 FH=)
= 2Este] U 3ol whE 5 WSkE Fig. 20 E=ASHA

o} 27] 339 FEAX=2(5]+1)E 7HAIm, ojd) Ty o) 7

466

Table 1 Design specifications of e-PGS pinion

Description Values
Module, m 60 (mm)
No. of pinwheel teeth, /V, 124
No. of pinion teeth, /V; 9
Roller diameter coefficient, C, 5/3
Center distance modification coefficient, y 1712, 1/6, 1/4
Addendum extension factor, 3 4/3
Contact ratio, € 1.5
Face width, b 160 (mm)
AGMA derating factor, k., 2.8
Input torque, 7, 51.94 (kN'm)
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Table 2 Safety factors of pinion (&V,, =2.17x10’ cycle)

Y 0 po,max (MPa) 0 Fmax (MPa) SF

1/12 54.83 153.52 1.16

1/6 50.30 140.84 1.26

1/4 46.07 129.00 1.38
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