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Process Design of Automobile Steering Yoke
with Burring

D.J. Kim, B.M. Kim, and J.K. Kim

Abstract

The yoke is used for joining the mechanical element of a spider and shaft in the steering system of
automobiles. Conventional yoke forming processes are too complicated such as 4 stages bending and
forming. The weight of yoke is also heavy than other components. New process is necessary to reduce
the product weight, to improve the strength and to reduce the costs. Process design for the
manufacturing of a yoke, however, dependent on experience-based trial and error. Using the rigid-plastic
finite element simulations, the processes were designed to reduce number of forming stages and to reduce
its weight. To check the strength, the stress analyses are performed between conventional voke and

developed one.
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Fig. 1 Photograph of conventional yoke

7€ 292 23 4% TR WA T4 69 ¥
oA AF e BT 1A 12 4¥F F U
Y, 47 i.‘fél, Rud, V &3 # 22 4doz x4
84S AAA AFol AY drh AFY FY ZBwst
79l 180 ° ol7] a2l FPFollA Ad(Crack)ol HA
371 Aeu, 8% KA M2 Wiel Hx ¥m
5(Gap)ol A717] djgel =¥ A F Mt e
g A, PG AR e Ee] BE AE A Ak
Adgo] UeA A ok & A5 ¥3 7tom
etel FYPFolX B lHo] wAs AFe A

AE7t WA A "t a1 AFe FAV g8 A

T olEd 33 JHEoR AES A¥ss AL iZIH
dE4Y AR Ao AF “3 o] E7bsste, 43
7VeE A2 Jste Fike]l AR AHol Wa oy
L2 @otHM & ul& ¢ Zﬂ%" %%01 7kt d
o mEb AEe) A Axg Aa, AY 34

oi o

FE FN AUNE Eolob s, BeH ARl 4
B WA, AFS THE 42N 5 YE A2
4% 340) 2adu,

22 HE Jt50l o3t 2YE @

71%9 UX 33+ BE Ad¥M 77 o))
ATE AFE7) A FY ez a4 FAE
T Sk G A g 4 ES EREE

& Bul7) A8l BiYBuring) THOZ ML A
E A3l AR N2E AL A sl 7]& 9]
A Y S Sch 4B BAE 4
WA A GFReERY 248 297 ¢ F
382 Sl 28 o MY h3en WAk

P& by o4 HEE

o o O‘:l

o?.: m

3l EWT 938

oi“._flnlc_’.ol:loioﬁ‘.’ml

Tl off of 2 oX ok —{E

rr o o o

R o
=

o H1 40 Ho oX T
32
Hays

>~
e

2

N
SR
ol
(o

2 M AERE 4
o 300 A% A 7t
GAE sl XiIFJ

o
A2
oo x
. OH o
-3
=
E

Lbr ot
oo
£

B nd ox o of

o

-]l
U ofd

lo,

t
o
o

i
pocs
(o

A
An)
hc)
1
=
ot
o
u

2

015

Rl

ii

_Sl

8

o

:rT

o

A A5RE *3638}
P;.El H?Sﬂo] 7}.::61- 74 o
g3t 7Hssel 4
ﬂ%iﬁ} webA A E A
gatrl flste] g 2k A

2
v
02

of
X
ik

]

ox

N

il

32

o 5
O?.’.E,rw-‘
SO
Ceom
o—>r°‘

ol 4

pue|
lo ox

el 2R &
AAY #UZ 2ag
3} 49e FUs.

A

04‘

3. 2= @3 48 33 sy

AEA AAE SRE 839 HY FAHE sixsr)
Asted 48 Aad ¥ 24 64 Zzayd
DEFORME AH&8th Fig2el 13k Ad 39| A%
R FENYE EEE YEUACh 93 Y F
AFe] F4L =4 AUz AY =HAdx, a4 7%
de obFd A7 gtk FE ¥dE BR¥XE nd
AR 22 ghs YL, 449 HEe Fro
2 BAste] A W] g MY FEE A Ao
7FUA stk an wE sheRelbe A Wyl
o]fo] A Fsirh wetM G4 FBel ofF X A

_‘E.

- 152 -



| Bt HA ¥E Aoz
140501 285U

*&3 ZHA. 4E

3114 oy {3

M Flg3°ﬂ e, a}w A3} w3
#9 3yihs 43 sslod, it
= AAE A% YUY Y
oz FYPE A8 4

Fos AFe BAZ

Hoz A2

%‘Q‘T‘?\lf

Fig. 2 Dstribution of effective strain after 1st

Fig. 3 Photograph of developed yoke
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(b)Distribution of effective stress of developed yoke

Fig. 9 Distribution of effective stress of stress analyses
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Table 2 Comparison of two processes to make a clamp

yoke
1t Proceas Blanking Blanking
27 Process Chamfering Chamfering
3¢ Process 1* Forming 1* Forming
4 Procens U~ Bending TR o
5" Process 4% - Bending 23 as
6* Process R - Bending B
- Burri e EN
7o Process | V- Bending ey )88
8" Process 2> Forming 2 Forming
Volume 2.82454 196344 0% AL
Max, effective stress 174(MPa) 169(MPa) 29% 24
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