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Realistic Life Analysis of Spiral Bevel Gears in the Drive System

based on Probablistic Reliability
H. S. KIM*, H.Y. KANG**, S. M. YANG**

Abstract

Drive systems are composed of spiral bevel gear, axle and bearings. In this paper, drive systems
and the part of them are analyzed and a correlation of the factor that shows the geometry of
spiral bevel gear is evaluated. The Weibull distribution of probability for survival, which caused by
the load of bearings and gear teeth, would be calculated, and the life and reliability with
equivalent function could be measured more specifically. The reliability methods are applied as a
probability of which the gear drive systems are satisfiably operated.
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Fig.1 Spiral bevel gear unit.
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Fig.3 Bearing mount configuration and forces.

Al AE 7oA AHo 7k oA A
gojty, ~EHES A% A AE ¥ @& Fsz
owglel A% 7 Ax &9 #& FA¥H A® B
olel s Aoz 3el del Fojal WojF7Ale A
2 Fejart BE Age 7101 FYAN Hoide ¥
A AR ZR

W, X B
Fu= A+ B @

W, x A
F‘Z__.——A-i-B (5)



FaeArIA/IeSeA A 6 4 A 2 T 1997, 6

W, xN
— —a’ -8
5 X P, +W,xB

A+B

W, XN,

2XPy

Frl=

+ W, xA
A+B

Frg = (7

3. =¥ MY
3-1. =40 35 g2 nga

4714 ALgE A HHE s)o) FEYAE T4
dte T4 849 dolB RE Fud ARG Za

ade FERAY 4 74 aad PERAY F3

T4 3 AMIT Axdle $£HLe A2 850
0% 24 EAdM 74 244U FEFAY $o

2 A9unh 74 82y 7834 FH gge
90% HE BEAN 1002 HUS IS St 2
EAR B

FE 829 oY sojo] o ERL Sglo)
MR s ddtel ER o] BAsT o2 ol

gto] oEEnh, RalE sFog ged wE 53 49
BAZTH &g 9387 98 2d0] Palmgren &

dojt}, o] RULS Ea TF $FL ste Hlo|Ye] A
§3901t B AR T2 adeln 7o) o ()]
ZEEEL

Palmgren 2d& o3 2t}

110 = (%) (8)

2 Z2agddH A8E 2Rl FEIAY 93
Qe 95 B8 WHoR 74 a2d dg vde
At ol ool 2N B 980l 7 2
28] g FE g8 Fog PG oug),

ST‘_'S]XSzXS;}X ...... (9

B9Y A% B8 WAL Jlo) 2544 74 249
R EERCHIESPE ERIEVEREEE TS
oW T4 847 shemd, FEAAAN 42 dpe
FEYA dE 7Y 229 vk }ES HEHY £ 9
o shed 74 a2l suid oe ded 5 e

-45~

2E 74 2458 3
279t gd Hahe
2 g2A7 20,

E317) 8 A g B Arr
TEAE A4l &

rlo
o
=

3-2. 71§ Alag £

71o] AlzEle] 98 F317) el 710] o] () e PA
84 FRE AN P A5 (strict series) 9
A RdE AL gE d) ol (g MBS 7)ol
Azdez Hag = Qo
N,

S, = S. (10)
3-3. HOIE A2H 42

ZollNg ge oz Welgdl e 7o o
(9 }Fo2 ¥H 23 & HHolA slole 49
ANE % Ao Wolgel et 4e oo 2g

o = ()< (8

g A FolA woly $9S Yehin

A4e 29

3-4. T4 24 AlAH9 FF 23
7% 74 249 $4 §¥e 38 Ea9 9z Y
BTk P4 82 AAdS) So 74 8k Axse
A £%E Fated AHgEn
1
D; = (Liu)) Px T, (12)

oleig B4 &£ 28 B3 w9z Jelo 84}
& 7 84 Al2Ele 90%7) 1009 3| M)A 2Eg
Y ZasE £8 E32 Jehi

3-5. ZBVI0 7EFXY Y
710l TR £HE Ay da 2o 7

TeE
TRAY AE G482 74 ad 2E FEEY Foz
#A

St = L S; (13)

lm

a
3

4

719 FEFA A sEe) HAE BE
2% o, $9 H%rb 2do) AeH)
HAdog FIshed AHgHEY, HE 3F

rr ku
4

do tob U

Mfr X o

o rx oale



Aoty - 238 - FR

22 §8 50~95 % Atololtt. 24k A4S 7127]
7} 710} FEFAY dol& AF erolth. 7l T
A9 4% LT10 A4 ST = 0.994 24 4
Hoz RE A FHolth #9 LTI0L Fi Z
g E3ol4 slof FEAAE FHoldt. T 758
o 7 LT10% 9o|% A% e & A8E 4E 08

3 2},
s (3 ) = tox( 55 ) (05

3-6. 710 FEFXY 5 8
7o FEBA e B4 £¥ DT

(14)

2% E30|

. olRe 90%9) AB4eIN FZS 1008 5|
d slel AR $RE erdnh
_ (D"
1= (o) (15)
e 7o) FERAS $4 §% DIE 7371 9

o]

& wER o2 Fojur}

25 AF(p)E 27 g8, 710 FEEA
90% NG FHES 10~ 100% Aol 53 8% &
g g3 ANED $Ee B3 W& 21-21
FE g 28Rt o 5—.”—*3_8 AMoz HIstnz, A
AFAL sl 100% Aol EolA E49] 712714
#He S F Ark. 29 7187 d5E 7o) FEFA
o th3t atF-41 A Folnt,

1008 Alo] 2ol &4 L 53-8 AFd dd
e 7o) FEFNY T4 &P Frh. ¥ FJA=
Be 24 43 g3 271 FEFA A HE A5
o A5 AN ggoz FolAn

D Pt
Lty = ( T:) (16)
4. £ i ¥ &

2 e gneEg o] st AsA AF
AR E RFig. 109 o] 2EQER FAE ¥¥ Y
Azt ewgoz FAY ¥ 7oz s TUF
7ol 7% AXNE mdasted AAHA FE 4

siA ekt

-46_

2sjolgd W slojol 87HE UHE Jlo| 29
3 ol Bt 7lalstAel &g Dolok Bk, Table
19} Table 2% 7lojsh Mool e 271 4ARE
verd Aelt

Fig4o M 88 dolgz 22 £a% 29=8 /)
Metm 7 P4 R e HEE AN O, 7
sl 243 £ 898 AN, 7o) TF 349
95% A2 9 L5oA 50% 23 +% L507AAE
B Ausn 4% AAE Fael 9 L10 & 2ol¥

A¢E 21, ¥4 %S Adg

Table 1 Input design data.

Unit Data
Number of teeth on the pinion 19
Number of teeth on the gear 71
Cone distance of the gear mesh mm 130
Normal presure angle deg 20
Face width of the gear mesh mm 40
Spiral angle of the pinion deg 25
Direction of pinion rotation RH
Hand of spiral angle on pinion LH
Shaft angle between pinion and gear deg 90
Gear mesh material constance kg/mm®| 24.6
Weibull exponent 2.5
Load-life factor 4.3

RH : Right Hand, LH ' Left Hand

Table 2 Bearing mounting configuration.

Pinion Br. | Gear Br.

B #1]B #2[B #1]B #2
Case of bearing placement Straddle | Overhung
Enter the distance A{mm) 35.25 22.53
Enter the distance B(mm) 61.75 65.53
Bearing taking the thrust load 0 0
Type of bearing SRB | DBB | SRB | DBB
Number of balls or rollers 14 25
Dia. of balls or rollers(mm) 14.3 9.5
Contact angle 35 27
Basic dynamic capacity(kg) 6350 1134|9072 | 8654
Enter the rotation factor IRR | IRR | IRR | IRR
Weibull exponent 1.5 1.5
Life adjustment factor 2.5 2.5

Type of Bearing DBB : double row ball bearing
SRB :
IRR :

single row roller bearing

Rotation factor inner race rotation
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Table 3 Output life and dynamic capacity

INPUT OUTPLT
COMPONENT | PINIO
o | PBAL|PB2| GEAR | GBe1 | GBa2 | TOTAL
DYNAMIC 15207
20303 | 67837 24403 | 47006 | 56109 | 20282
CAPACITY 9
LOAD LIFE
43 133030 ] 43 [ 33 30| 11
EXPONENT
LIFE IN MILLION
884
OUTPLUT 897 |7 LM [ 1978 | 8507 | 9753 | 831
g
ROTATIONS
LIFE
_ 90 | 2007 [19570| 199 | %66 | 983 | &4
IN_HOURS
WEIBULL
25005015 25 |15 | 15 | 25
EXPOXENT
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