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Abstract

The cold-forging process analysed in this paper deals with the cam bolt of a nonaxisymmetric shape
which mainly is used as a part in the steering system of a vehicle for the purpose of adjusting shock
absorb. So both strength and endurance are very important for the cam bolt.

In this study, cam bolt forging process is composed of four stage processes. For three forging stages,
shape of workpiece will be eccentrical. And then bolt head and washer of eccentrical shape is created
in last stage. 3D finite element analysis repeatedly has been performed with changing dimension of die
to obtain adequate former multi forging process and die shape. Simulation results reviewed have
influence on deciding design of die and forging process. As a result, Simulation results have provided
a direction to improve the process.
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Fig. 1 Shape at finisher process
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Fig. 2 Schematic description of a multi-stage
forging process
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Table 1 Process conditions of FE analysis

Young's Yield Possion's Flow

Material modulus strength ration stress
(MPa) (MPa) (MPa)
AISI4140 211,000 415 029  860e"2%
WC(GT) 480,000 3,100 0.23 -
H-13 210,000 1520 0.3 -
Simulation mode Isothermal
Forging Shear friction factor 0.08
... Velocitv of punch .
condition down(mm/s) 600
Number of element 45,000
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Fig. 3 Forged shape of the cambolt

1572



Aolg so] EQ Axbol W4T Aow wiw
o A Ase vgew sle] T gol 7
§ AANAE ST,

O A EE9 i} ML AHE 4
o RI7F A AAEHNOEZ FIE FFAA
7] fate] 194 92 TN #AXe 2ERA
4= Al A BE ®YF9 #gHsele] At
37mmell A 31mm7F = %2 skl

@ 29 @xFTAHL 194 TR AYH

%79 = shg Hiel & FARES =

g

O

AAWA A F 29 4L Fig. 49 Fig. 5
o JER T,

(b) Second stage
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(c) Third stage
Fig. 4 Previous design of die
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(a) First stage (b) Second stage

(d) Fourth stage
Fig. 5 Redesign of die

(c) Third stage
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Fig. 6 Finite element analysis result of the

cam bolt forging process
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Fig. 7 Metal flow of finisher
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Fig. 8 Predicted load for multi forging process
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Fig. 9 Structural analysis result of the die in

fourth forging process
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