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ABSTRACT

This paper suggests a way to improve the strength of the driveshaft, which is a vulnerable part of the drive
axle system, for a 3.5-ton commercial vehicle. The driveshaft is composed of a universal joint with a spider and
yoke, yoke shaft, etc. The driveshaft is developed by choosing design parameters for the spider and yoke such
as the diameter and distance through the structural analysis of the driveshaft’s components. Some driveshaft
design cases have been made and analyzed with ANSYS; the strength of the driveshaft parts are validated from
these results to propose an optimal design case. Finally, we suggest a driveshaft system that satisfies the
working conditions for a 3.5-ton commercial vehicle.

Key Words : Drive Shaft((7&%), Universal Joint(F-H{AZEQIE), Design Parameter(&H| 24, Structural
Analysis(TZ=5H A1), Strength(ZH<), Commercial Vehicle(&H&X})
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Table 2 Maximum stress of the drive shaft parts
with torque 2,000 N-m
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Fig. 12 Drive shaft design and sample product
Ay MAE AR REY Az B EAHe

zY7ge B DEAD B TEF AA
< AT Fig 128 HE7IE B TE

F
= ZYFY 3DEAS ML AAFS BoAFa
ot

A7 RS 7|Zo g A 358 A8 A
AFol gk BAZE, WTEs APeR AF
AAZE AP MTSAY
215.45CS] 2E]E HFollolHE o] &3t om, 4
277 ZY3HA 400 Kgfm EFE Q7kste 4%
AES Pt & 7 BFo] g g FEARE
gAstAth. WTAES 150 Kgfm ESE Qs
o 15539 Alg $ AFY ol FFE RIS
o} Fig. 13 Al@AH] A8 AR A Fol A7t
¥ Ed & BT Aok AlE F 7 Pr
QF A f\l d 9 gy BAEH
L BARE AE 2 WTAE 2T AR
ANA Al o] mﬂﬂﬁotﬂ AFol agste= 4
B 9E3H T ol= AFtE AlAIEC] 358
s

e T A5S Ze AF

0@ 2L off N &2 U{H
flo o o AL ¥ 2 ¢

Retafy Tanqus (N -mmi)
"
g

T T T T T u T
a 2 H [ a -] e "
Retary Anghe (deg)

100

Torque (kylm)

T
0 2ox10® 40x10° 6.0x10° 8.0x10° 1.0x10° 1.2x10° 1.4x10" 1.6x10° 1.8x10°
Cycles

Fig. 13 Test set-up and conditions of the drive shaft

5.4

)

Hate] AAR AFod tiste] FxA TE
< Agste] ALY WA, FHFRE IS
ANEH7ME AFsath 7559 s 20e 1
H3te] thFdt Y EdoA FERAS 7Y
R zvfolr] BEFo AA, do| T AA WA
AF MEgodA o537 2 A2S Ao
1. 949 EZ Wzt g F5F9 4 A
71 FoFRe 2gtoly RFo|qt). 2oy
o] doje} AAS WMASIAA T8 FF H
sy hd e HAESPon, A8 EIS
NEshe AEFS AA AESHA
2. 223to| ZolE 20 mm £°]3 AA S 6 mm
A & AFQ A A 2vtolre] HUl$
go 7|8 md iy thF 51% Ao,
d=9 a3, Fof HYgHo] FUIstAT. 4
¥ EF 4000 Nm E3 A7} Al 23T o|g e
HAYeHL 762 MPaZ FE ¥ ol &
HAAR 4&EY F9 Hi-gHo] 1,025 MPa
2 3A dsstah

I
=

2 AFAE 35E 4A A% TES A
EZ

m _O.L'

— 158 —



Sl

7Nk

kil

T

=71 A7 EE S A, AT,

A 25

3.

o]

23kolt] ZolE 9 mm 9|1 A ES 6 mm
A & AFY M A4 AYHL
=g oy gk 44% gaERon, J4FY 8
3, 9 FHUgEL Aolx 3W Hwdtd
A F7YetATh 2ol Y &9 HAs)
Xo P

2 FFe &9 e nHed o pR A

AEE TEHL 358 A8 TEF A
£ & Jde A de AFLE LS,
WTAES Tkl glsiglon, FF A
FE NP Tt NEFY A8 g ALl
Hed Aoz dgHn

= 7

“BATE AEESAE R dtrierlsd

Adste AAEHANY NG eR s34

77 79} U T (R0002889)”

REFERENCES

. Guk, D. S.,, Ahn, D. G,, Lee, H. J. and Jung, J.

H., “Investigation of Structural Safety of
Monobloc Tubular Drive Shaft Subjected to
Torque”, Journal of the KSPE, Vol. 32, No. 12,
pp. 1073-1080, 2015.

. Lee, H. J., Kang, M., Lee, B., Sug, G. and Kim,

I,
Structural Analysis of a Universal Joint Yoke for
Shaft", KSAE Spring Conference
Proceedings, pp.1-9, 2010.

"Bottom Pot Hole Shape Improvement and

a Propeller

. Song, H. S., Jung, D., Seo, Y. K. and Jung, W.

S., "Durability =~ Assessment and  Design
Modification of a Propeller Shaft of an
Automotive", KSAE Spring Conference

Proceedings, pp. 826~849, 2011.

. Han, D. S., Lee, S. H. and Han, G. J., "Strength

evaluation of a propeller shaft according to the
cross angle", KSPE, pp. 237-238, 2008.

— 159 —

. Avrigean, E., Pascu, A. M., and Oleksik, V. S.,

"Study of the the
Experimental and Analytical Method" Proceeding
Engineering, Vol. 100, pp. 499~504, 2015.

Cardan Cross Using

. Oh, B. G.,, "Strength Analysis of Cross Groove
Type Constant Velocity Joint Cage for Propeller
Shaft", Transactions of KSAE, Vol. 16, No. 2,
pp. 74-79, 2008.

Kweon, S. S.,, Seo, K. W. and An, H. S,
"Improve ment of NVH Performance for Premium
Passenger Car Propeller Shaft", KSAE Annual

Conference Proceedings, pp. 1345~1339, 2010.
Choi, E. O., Ahn, B. M., Hong, D. P. and

Chung, T. J, "A Study on the Design of
Propeller Shaft for Reduction of Torsional
Vibration ", Transactions of KSAE, Vol. 7, No.

7, pp. 221~228, 1999.

. Kweon, E. S., Lee, C. W., Shin, I. Y. and Yi,

C. S, "A Study on the Vibration Analysis of
and Shaft in Cryogenic
of the
Manufacturing Process Engineers, Vol. 16, No. 2,
pp. 56-62, 2017.

Impeller Submerged

Pumo", Journal Korean Society of

10. Cho, J. H., Moon, D. J and Lee. J. SC., "A

Study the CAE of Bed
Multi-Tasking Machine for Automotive Power

on analysis
Train Shafts", Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 14, No.
1, pp. 9-14, 2015.





