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Abstract

Universal drive shafts are widely used in automobiles. When
driving a front engine rear drive or full drive vehicle, the relative
position between the output center of the transmission or transfer
case and the input shaft axis of the drive axle often changes due to
the continuous deformation of the suspension. Therefore, retractable
cross shaft universal transmission shafts are commonly used. This
design focuses on practical applications, considers the overall layout
of the vehicle, and improves the design method to make the vehicle
structure and performance more reasonable. The transmission shaft is
composed of shaft tubes, universal joints, expansion splines, etc. The
telescopic sleeve can automatically adjust the distance change between
the transmission and the drive axle; The universal joint ensures the
power transmission between the two shafts when the angle between the
transmission output shaft and the drive axle input shaft beam changes;
The universal joint consists of a cross shaft, a cross bearing, and a
flange fork. The layout of the transmission shaft directly affects the
service life of the cross shaft universal joint and the main reducer,
as well as the vibration and noise of automobiles. In the design of
the transmission shaft, the critical rotational speed of the
transmission shaft is mainly considered, the dimensions of the spline
shaft and shaft tube of the transmission shaft are calculated, and its
torsional strength and critical rotational speed are checked to
determine an appropriate safety factor, and the angle between the
shafts is reasonably optimized.

Key words: transmission shaft, universal joint, expansion spline,

torsional strength, safety factor
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112 102-200
125 112-200

EHIE#E N 2d=112 mm, FEBEYMED=125mm, fE8KEL=156mm.
TeB R B5 6 N 74% R 3G

T:K'

(Dhi dh)(th_dh)Lhno

Oy

v

K —— N RE 7 A AN 5 28, B, 35;

Dr— A5 AME s

dn—AEBE AR s

Li—— AR R TAE KR

no—— ML A 2L I L0 .

THE BTN F10y=86. 13 Mpa.

XA SEEE, YFHTTHER 1A [oy]=50-100Mpa.
T R AE BB R SR
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EE5E A ETIRNRIT SR
5. 11+ F IO KA

I
|
-ﬂr————i (b)

K51 Tk E
T RN ES R, WAER Tt S r 3 oAF,

Foll

=1 (5-1)
A
TI-2R— 3 1A NS, RD SR — AL sl flide 38330 Nm.
R—J3 1 5 AR S S b B B, HUE L 30— AR B B i K
A

Rz%z 128mm (5-2)

M F=149725 N,
THE R SR I L 6.1 (a) I A — A A IR /) o, FIBTUIRN /7
TN
_ 32DFS <[ W]

o, = <|o
(D" -d?) (5-3)
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A\D*-d*) (5-4)

v

D—— s EA S, mm;

d—— T F R HME L ES, mm;
JIHIAE ] R BB R A B BE RS, mm.

Al R A S T AN K2 il 8 3 ¥ VF B [0,]=250--350Mpa;  BYYIN. 7)
FEAN KT YIRS BV A [£1=80--120Mpa, HH20CrMnTifli&, ZiEHkVEKALEE,
T A FEHRCH8-65

HE AL R /7 At=80Mpa. HEHE T R it H4HED

D= \/f:: = 48.82mm (5-5)

W B E IR AL, PR 2f5 R R 8 JF HAE U 2D=60mn .
MR T T A7 ik L B AR

d= /Dz—f_fzpmm (5-6)

AL B R g d=30mm, T S BR AL R DS

4F _ B
t—-;6§t55~—5400Mpa (5 7)

S

(el Pk LS N

32DFs

Oy =

v el

s=IHIVE A RS BR SRR S, AR EUAIs=0. 5D=30mm.

H A #0,7239. 15 Mpa.

2k bz, #h4ED=60mm, JMFLE4£d=35mm, R=128mm, s=30mm, %X /&
FEb=22mm, % EEh=R=128mm%5 i 5 BE A BY U)o FE I 75 & 2K

5. 2 FAHIR ST AR

g Frik st R ~F, SRR T 5K60%66%20, R4 B4 d=3mm,
BEN TAEKEL=20mm, REFEG=1 , B5HRE$Z=64.
T A AR K P BE AN /78 [o]=3000-3200Mpa, % F Rt E 2 m 17,

18



1 1 \F
o, =272 [d—+d—]L—Z < [aj]

1 0

v

d—+FHsME, 60mm

d,—REFEA, 3mm.

F-REIIMER T —NRE P2 3ok #fr, B e

E:46F
iZ

v
VR HOIL
I-HBRE L, 64,
RAEIETS F, =10761 N
[k

of =4049 Mpa

W BNV, i SR AT B 2R

5. 37 T XA KA A%

(5-9)

(5-10)

(5h-11)

F XS GRS, R F IR NS T, S
FhFL AP ER 45 AIEIB-BAL, 3 R XOR A2 5 AL 8emr, 25 il B 77 i ¥

F{E [ow]N50-80Mpa, FHN /71 FE [t,] }¥80-160Mpa.
N HE N ) o, AR T 7, 535N

A
w W= S A AR BN UIAR T R X T AR A

W = bh?/6 Wi = kbh?

k-5 h/bBERIFIEZE, WFES.1, HAICHIER=128mm, b=22mm,
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(5-12)

(5-13)

(5-14)



h/b=5.82 , NIi%&Hk=0. 282.
#5.1 h/IbW* %

h/b 1.0 1.5 1.75 2.0 2.5 3.0 4.0 10

k 0.208 0.231 0.239 0.246 0.258 0.267 0.282 0.312

T EEw=17470 mm3, w,=17470 mm3.
AR, Ashi. It XRS, AR B R EE S,

A LA WL B a=42mm, e=118mm#id, Kb ih52 dh AL N 1N .
0,=294. 09 Mpa, t,=359.95 Mpa.

- dh O [ AR SRR S R R e fa. R SOR SRR, in
ROBERE B DL S e F 5 5 2 a <25° I, A% Pt

Ztana

X,
N+ T AR B R
F=J N T3 1R SR BE R R B, T Bk £=0. 1570. 20, TREF
A £=0.0570. 10, ABIHHLL=0. 1,
RS
N, =0. 98 (5-16)

HEBT, 5457 1) AL s 28 R L N9T% 99%.
I PA E T AIRAZ, ARIRBETHR T R XA AWK
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$6E franhP i SRR

6.1 FRB] AL T ADIR

FERANERIRZE B, N T SRm sl S, e LR DL R A SR A
B ERNHE, ERAAEshg B IRMZET, G T i EL3h RIS N,
L) R MIRBIRFE, NGRS, B AR B R B At Bl A A BUR
s A 3K

W F A B, K R =Rl T AR SR oy B =B, TR R SO,
DA ZEAE FH ) — A A R s a) SOk Canfsle. 1) A3 =0 [al SO (]
6.2) PRl LB L InEe. 1R .

26. 1 ¥ FH A0 o 1) el AR F 0 B 5 0 L

KA P R
PEREHAPE IR SR | AT AR Sl IRl R AR 75 AREARIE A A
‘ WERE AR 52 R R Rl A T fr BAR AL, thRE ‘

2 3P Rl SOk _ ‘ (LSALEON
ARSI ) AL B AR

LG ARG, PR AR B B R K

P

|
g
1%
Y

E6. 1 1R ] 3K
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6.2 428 b ) 50k

6.2 FEZENENIELITE
] SR 0 B A 4% R R

fy=— [& (6-1)
2m m

v

C AR TN

m—HP SRR E R, S A o ] SCE R TR, AR N9 ke

FEVL TS N B B AR RS To A A NI BEC,, A5 [ AT 4003 £, %68 L I 5 il
n=601,/< A] BEAI T A& )l 1) o P A T B, DA S LR ORIERR R ORI . HI RT3
AL AW KB E 1900rpm, AR R B KA/ NE B 73 70l 9 TRT12. 26, R
AL Sl ) H 85 VG 9155 —1900rpm. A7) 37 35 i FL 33 Jyn=103
rpm, )Vl-ﬁff%l‘o

fy = %10 (6-2)

HETTTHE AR IR SR P NI
Cp = m(2 7 £5)? = 11589N/mm (6-3)
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£

AR BTHE I B B SRR A sl At AT i, B A P AR SC BB
T AL B Rl R BT TE IR

2 LB REARTE, AUSEARSE AR BT A bR, SRR, fLshieR
o AN A BT A L BAE TR SRl 2 =BG SR R ) SRS N S A 5 L
KA F AR R AL R . Bt se)a, i =4 B 8% AT
B, B RETY, FFEER. AR HTekZ S, B FCRE AR T 2
BT, WABATRERN . Bt R A T AU B B s B>, RS
ARG, NAZAN SR T SR BB IS ST RE
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