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Process Design of Shaft Considering Effect of Preform and
Eccentric Load on Cold Forging Product in Multistage
Former of Horizontal Type
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Abstract

This study deals with the cold forging process design for shaft in the main part of automobile motors with rectangular
deep groove. In forging process, the accuracy and die life is very important because it have influence on reduction of the
production cost and the increase of the production rate. Therefore, it is necessary to develop the manufacturing process of
shaft by cold forging., process variables are the cropped face angle of billet and the eccentric load of punch. The former is
derived from cropping test, the latter is occurred by clearance between container and preform. Also, grooved preform
select the process variable for decrease in punch deflection. We investigate that a deflection of punch and a deformation of
preform to every process variables. Through this investigation, we suggest the optimal preform and process design, expect
to be improved the tool life in forging process.
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Fig. 1 Dimension and 3D-model of shaft
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Fig. 2 Schematic draw of cropping machine and pro-
cess variable

Table 1 Process variables of cropping experiment
Clearance Clearance
Case | H/D Case | H/D
(mm) (mm)
1 (084 0.1 0.83 0.1
2 10.84 0.15 0.85 0.1
3 10.84 0.3 7 10.86 0.1
4 [0.84 0.5
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Fig. 3 Position of measurement
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Fig. 4 Effects of process variable on the inclination
angle of cropping surface
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Table 2 Material properties for FE analysis

Item Value
Material of billet AISI 1025
Stress-strain relation o = 751(£)"* MPa
Friction factor(m) 0.1
Material of tool SKD 11
Yield strength(SKD 11) 2.2 GPa
Container [
a
LA Bﬂ!e_t,_,
a("):2,3,4

C: 002, 0.04, 0.06 mm

(b) Eccentricity by clearance

B

B(=):20, 30,40
Clearance : 0.06mm

(c) Groove angle of billet

Fig. 5 Process variables for simulation
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