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Light-Weight Design of Constant Velocity Universal Joint
Drive Countershaft

WANG Jianwei'*, LU Xi'

(1. School of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China ;
2. College of Automobile , Zhejiang Industry Polytechnic College , Shaoxing 312000 , China)

Abstract: A light-weight design method was introduced considering the constraints of the space
layout, function, strength, manufacturing and strengthening processes of the constant velocity
universal joint drive countershaft. The shafts designed based on this light-weight method can meet
the requirements, which was verified by static strength and fatigue tests. Besides, its effect on
weight reduction is much more clear than those of solid shafts, constant diameters hollow shafts and
friction-welded shafts.

Keywords: drive countershaft; light-weight; design method ; weight reduction

WEE ERREIE N INE] BR AL 2% G2y
PRAEMSE LAY —Ff 2 2 - Be. B AL B AN FHAUY IR eI o NI SR e SOk I =g )
SRS B K AR R R AR R E 2R R R SRR RS ROR . S
FERHREPE AT BT ORI ARSI A Z B A2 AR R 1 i AR R A4 RIS e A it

Wi HHA: 2016 -11-15

BEEUE: B DA R R B BT F (1623) ; R AL O H (14521100500

F—1EE: FAAEA982 —) I AT A BEFE 5 1) RS R iR B v S R AL B0 E-mail : wiwei0405@126. com
BEEEE: )57 BR1968 — ) T3 . WHE T 1) R A 5 B T S M S R B A0 | V4 [T W 2 o - 5 2 DA

E-mail: luxi_usst@163. com



144 TR

2017 4 55 39 %

7 i AR AR 1 PR H AT R AN FH ) 208
e AL BT i A A B S5 AL (A e A
PRI 5 BEAS AL A e AL BT o g i fe g
BT AR RS R MG 5 2
T B AL B R A BT BRI A 5k
BEVRRETE 70 A th R g i A o i R 2 AL AR
BRI B IEHOR B AR B HOR SRR S

S5 T [ AL Bl S SO AL B R G AR
R — AR R A S BL™ AR AR A% 1 22 4 48 L UK Sl
AT R AL Sl S SGE B i RS Sl BT 1Y AL Bh
HR A [ 5 5 BT 1)1 AP SR A

BEE N ATTR A 1 1 JE H 2 NVH OB 75 iR 3l
5 P AR 82 ) 25 75 T 114 SR AOR ey L S5 T ol
2y F ]l A S5 90 ) 512 0 i o 98 39047 L i BT
(5Ol D T BE— 2P AR AE - A% 3l 8] il Sz
T B BE SR PR BE T 1Y R T Tk R e
e FBe e AN i 18 A 2l v 18] ol ) B8 A 7 O i
o HRE B R AR I B Se e i 4 R H.
AT LIRS R A R SR A e T 2 S BUAL Bl ]
by A AR I AR RE SR SR SRR H Y.

gl v el 1% 8 (9 B 5 i 3 R Bt T
TS A B A e gl L RO &R B R min L&
RO TT R 1R R TR e R 5O
P2 4 3 B AT HORE Wi A% 20 v 8] Al 19 B4 A
SN RSFE 3205 125 08 2 b 2% T8 A% 2y v ) il 1 5
JEEOR . SCHRL L0 IR 058 o« A e et o ik et
HH P £ 3l e T B ) 5 R R A R O R R A BT
R PHERARK .

BIRE NIRRT R E 2R B R/ AE 07
{EUR s R85 58 7 16 e #Be 1] b oy A i AR B3
JT R EEAE . R TR 5 B AR O T
SERR A T i A i s b 20K A% B v ] gk i A1
URE RN T 0Nz ) | B T S C By Ry P S
FE. ASCHEH] 25CrMod #4}, %5 18 45 3 1] 1% 2l v
[E i 1 2 ] A B2 20O L SR R T 15 250 R 4 25 T 1)
ez LRV VEEACE v DN N 1 O BN 3l B [
ST 1) A5 3y Hp E) A ) A A Dk

gt

% 2 A% Bl v 1) il P e R RS2 A A R 46 D
8 AR A MR ) 57 /N2 . A% 3l Hp ] il R 2
R 287 5 B T A AT L A% 3l o e A S A 1
DU S s UL sl T Sl R T A% 8 R AT Sk 7R

2R AL Sl R R A R S2 10 R /N BT 32 B T 4
HAATHE O T » EEAGEB A, i T I 2558 7 )
sl a1l 2 A /N 2 T LA 220

A5 7 1) A4 3 r TR ) A AR BE T DT IR AR AL
SR EOR IR T BRI ENONBOHE IR 25 G
RS M B GRS N T TR T

N 1T A% Sl v el A R A B T ik
AL Sl v [k 9 Je 8 D REKE L 23k 3 SRR 4% » A
1 7R« BIVIE] € 35 B e) B A sl 1 B Herp, [
TR AE B 1 IR B 2 I B B 3. By
BrafiEs e 1, T2 2" el 3.

I 52 1 B R B BEIB

P
11 LI W/Y ]

—_— — —_—

1 2 3 3’ 2’ r
L1 7R 2,2  DREAIREL 3, 3. PER

B 1 f&shshE
Fig.1 Drive countershaft
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Fig.2 Schematic diagram of the fixed joint

angle constraint
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Fig.3 Schematic diagram of the slide joint

angle constraint
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Fig.4 Dimensions and the structure of the drive countershaft
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Fig.6 Photo of the fatigue fracture
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Tab.1 Data of statictorsional tests
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Fig.9 Friction welded tube shaft
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Tab.3 Comparison of the loss of weight
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