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The Soundness Evaluation of Cam Shaft Moulding for the
Commercial Vehicle Brake System

Yong Hun Cha*, Back Sub Sung+, Jae Yeol Kim'™

Abstract

In this paper, the computer simulation analyzed the effective plastic strain and temperature behaviors. The quantitative
analyses which proposed the effective mold design of S/CAM shaft was executed. The parameters of forging shape that
affected on the optimize conditions that was calculated with simple equation were investigated. it is expected that the
developed analysis model and design technique would greatly contribute to the drum brake optimal design considering
effective plastic strain and temperature affected behaviors. This development could save more than 20% of production cost
and reduced failure rate to more than 30%. By improving the life span of mold from 15,000 to 25,000, financial difficulty

of company imposed on a mold manufacture could be overcome.

Key Words : Forging(h=), Drum brake(=% H0]3), S-Cam shaft(} AFZE), Commercial vehicle(A-8-2}), Effective Plastic
strain(-FE A HEE), Temperature behaviors(-L =A%), F.VM(S3HAZH)
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Table 1 Chemical composition of S45C
C Si Mn Cu S P
S45C
0.43 0.21 0.71 0.16 | 0.009 | 0.025
(Wt.%)




Fig. 20| et Zho] 2719314} 7142444 49l
o] ggko] EH o] ujL& 2 ko] m]X

7 9o
£ Aehes guue 2] WY uxs

FYalo|E g Hygola A AEo] o & Q%)
Stk Webd RE = W So) e
geol B F4 Aol 7R A

sarRAA =
, 2AEEA o]
A

Asteete

Aol sA7E ) B3 ADAAA] o] 24 o] 2

AR FA Hohe REo|th £ =R ME B2 S
3t 7HEsl= 2E& 1100T~1300T WA o] F0jx]
o, GRAoE oA4E 9 ST WAste] AYatulgo] 2
7HEl & @Al AT 4 Qlof 7HE AR T} B A v¢
HES 712 YL o gk E3 w2 A 3| AP
ool fle EfREo] BAte R Egjy BAS 93] AH
f&n}.
nEo| o

01] 42 mua WYz 4E dgHs A7 3

a3c 3R, AFRo TR

=9 9F

o] A AL 284S A HERE Egel o2, 7
NZES] g8 74 et 43 Ao g8 43 U
2| 15stol 242 Asggos 43 4358 s 29

First step

Machine Forging

Second step

Third step Triming

S-Cam shaft

Fig. 2 Flow of forging process

62

S/ICAM AFZE EIEz HA L2 A ADARE AF A
Abo]l o] 27)74x] WS- thefd $4& A 13 UPSETER
T4E AA AL ol 23 $HoIA SICAM 7 B4
& A 3% TAIM AT ohrE] HBE T B HF
325740l Eud By o= A4y o i i
gaiA Hrt.

3.3 S/CAM AIZE 5HM 2 diy
929z 3o 71
28 WollA et P& vEr Ho] 7H Fashd, F4ol
o]0l = et =R} P& olF o M Wol JFS
73 S8 BAEE Aol Fast, olF BAs] skl
AiksjA 22199 Superfuge 20078 0]-&3ko] A3k
Superfuge 2007+ T2 4 T2 IYF YA E F3H4 A
SaasHY T 7hx) £HZ AHoR 339 H &
FAF W3 9 280 98 HEE Hsks TP 2 Qo] A%
o W& AFHYe wE AT Yo AR & & ok
S/CAM AFEE = Open Forging ©. 24 314 2 H(F.V.M)
o2 &uE MHEIEoH, SICAM AFZES] AHFA o) tfsto]
249 Rz 2ACE H4S sl 24 STk HARYA
ZEIGE AR S D Bk e 2R

%53% 2z maste] s
“Fig 38 4% 1 Sl S ol SCAM AEE B8
AT 2 B2 T Aol AL ek Tgoltt. 1Yo

Fig. 3 S/CAM shaft forging setting



EH A AR A AR EEEIX] Vol.20 No.t 2011, 2.

Table 2 Boundary conditions for the hot forging

No. List Process Value
1 Element size 2.0mm
2 Die temperature 250C
3 Material temperature 1200 ~ 1300°C
4 Solver FVM
5 Friction 0.1
6 Forging Hot
7 Press Hydraulic press
9 m/s 1
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Fig. 4 Effective plastic strain of S/CAM shaft
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Fig. 5 Temperature of S/CAM shaft
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Fig. 6 Material flow of S/CAM shaft
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Table 3 Brinell hardness test of S/CAM shaft

No. test number average
1 1207203212226 |2001223|207 1212198203} 209.10
2 12000229198 (21911871224 1229 207|200 221 211.40
3 1187120012121218|22612121203 2001871212} 205.70
4 12291207|1801207|224180{200|229|212|226| 209.40
5

6

20% 40%

20012211218121212001223 1802192241223 212.00
2291221 (203|180 (226224200221 198|200 210.20
Total 209.52

e H 21

60% 80%

— A g2

A RS

100% Effective stress

—AZ6

Fig. 7 Effective stress of S/CAM shaft
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