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ABSTRACT

This paper presents the development of the transfer case for a 3.5-ton commercial vehicle. A transfer case
is composed of many parts, including helical gear, shaft, bearing, planetary gear, and others. Helical gears are
currently used as power transmitting gears due to their relatively smooth and silent operation, large load
carrying capacity, and operation at higher speeds. The key parameter in transfer case development is the
bending stress at the root of a tooth in the helical gear. The bending stress of the helical gear has been
studied through theoretical calculation and finite element method (FEM) analysis. Major factors of the bending
stress calculation are determined according to American Gear Manufacturers Association (AGMA) standards,
and FEM model analysis of the helical gear is conducted. FEM results are compared with theoretical

calculations and the difference of the bending stress is described.
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(b) simplified gear model
Fig. 1 Transfer case for a commercial vehicle

(a) 3D model

Table 1 Helical gear parameters

Item Ingﬁ:gtile Iﬁ)lzt Ouput
Teeth number (N) 27 38 42
Pitch diameter(mm) 113.24 159.37 | 176.15
Module(mm) 4 4 4
Pressure angle(®) 20 20 20
Helix angle(°) 17.5 17.5 17.5
Width of gear(mm) 37.43 37.58 37.72

THAA AF A A DA sloirh REe
FYe AL AelA A% A 47l 23
o7} wrEe FYe A9 B FRd 2
58 2t 492 7o AAE AL 2 59
& dgsts Avel A% x=de wesigon,

19 g elslsc e 4] A% FA% sza
aBste] 7oo ® 3
sole] @re} o9 A4E AT 244 9 9
dt B3 A== s,
WME7)Z5E FHe wol A, F AFe] i)
e FHussle AYREA U, 3, 29
% Aelg 7loje] A7 AFE SIskel 7o) &,

=7, F4el U AEI FES| o] Fo|Hok F
o 71z AAE LA Jlele] A 95

ANSYS 16.1& &&3to A& P35t de
A 7o) A4 REdS CATIA V52 o] &3] A+
< nrﬂhﬂ)é].%i]:].

TYHGS H FHeA F 2YA V) F,
Hole, Edge rounding 5 314 A3} QF3Fo] FHL
8452 "4 A8 BAA] 2FY A AR
@G5S 9t AAFAY @3t sk

Agd 7)ol A AHEHE &A= 7o) &A
2 ol AMgHE TFE IAE7 SCR420HE At
gatgom, 7AH B4 SA4AF 205 GPa, =
k% ® 0.29, FE E-:! 690 MPa2] EAS& Zo
g 242 AAsAT

—97 —



o>
N
ofy
2l
ofol
N
o
off
i

LS AVFEES A, AT, A2s

Input Gear (27T) k
Input Torque : 300 kgf-m §

Output Gear (42T)
(6 DOF Fixed)

Idle Shaft
( Z-axis: Fixed , Rz-axis: Free)

(b) Constraints
Fig. 2 Mesh and constraints of the analysis model
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Table 2 Calculation conditions of the helical gear

Item AGMA
27T 73213
£y 2T 97,618
K, 1.25
K, 1.15
K, 1
Ky 1.15
Ky 1
27T 0.604
J 38T 0.614
42T 0.624
b(mm) 38.8
m(mm) 4
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Fig. 5 Stress results of the transfer case model
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Fig. 6 Bending stress results of the individual gear
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