Ol

F2M AN EA|AEISES|X| Vol.21 No.2 2012. 4. pp. 331~336
Journal of the Korean Society of Manufacturing Technology Engineers

h

-~
M
I
MO

AR 948 2A7|E 7ho|& WHo| Yzt gz Jldel dF A7

+

op

o *
=

rH

J i

2
=)

o 2011. 12. 21, AXLEY 2012. 01. 11)

s
’ S

B4 2011. 10. 19, 2

o

A Study on the Cold Forging Development of
Guide Valve for the Fuel Pressure Regulator

Seung-Eun Song*, Hyuk-Hong Kwon"

Abstract

This study was aimed at the design of the dies for the guide valve for the fuel pressure regulator using the computer
simulation to shorten the period of production, on the basis of the process planning which was designed by the field experts.
In the computer simulation, ‘Deform-3d” and ‘Eesy-DieOpt’ have been used, which are the commercial process analysis
and die design program. Through the process analysis, we could know the propriety of the forming process, the inner pressure
of the die and the suitable fitting pressure between the insert and the sleeve which was not showing any positive tangential
stresses in the insert. Through the simulation of die design, we could know the number of the stress ring, the diameter
ratios, the stresses of the die, the shrink fitting tolerance and temperature in the condition of the already determined maximum
outer die diameter of the multi-stage former. The validity of the die design using the computer simulation was analyzed
by the experiments and the results were satisfactory. As the results of this study, the new and easy die design system

for multi-forging has been developed.
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Table 1 Forming analysis results for the guide valve
Effective- | Effective-
. Load
Process| stress strain [tons]
[MPa] | [mm/mm]
Top Punch 2.73
#1 1330 2.73 - 5.5
Bottom Die 2.77
Top Punch 6.05
#2 1310 2.62 - 11.99
Bottom Die 5.94
Top Punch 8
#3 1350 4.78 - 16.08
Bottom Die 8.08
Top Punch 6.81
#4 1360 7.05 - 13.68
Bottom Die 6.87
Top Punch 7.35
#5 1290 8.57 Bottom Die 6.88 | 14.692
Die Pin 0.462
Top Punch | 0.482
#6 1400 6.43 - 0.969
Bottom Die | 0.487
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Fig. 3 Effective strain of the #5 process
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Fig. 4 Effective stress of the #5 process
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Fig. 5 Load-stroke curve of the #5 process
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Fig. 6 Effective strain of the #3 process
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Fig. 7 Effective stress of the #3 process

Table 2 Comparison on the die with stressed ring

Development | Amendment
Classification die die
Middle part
26.87 26.87
225 13
32 23
& 73(Casing) 43
73

Die insert

1st Sleeve

2st Sleeve
3rd Sleeve
4th Casing

Split dies
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Photo 2 Photo of products produced by the die for each process

Table 3 Measurement of shape size about specimen

Measurement result
No | Check list Tolerance
(mm) Pl | P2 | P3 | P4 | P5
1 |Concentricity 02 0.07 | 0.09 | 0.12 | 0.10 | 0.08
below
Surface
2 0.05 below|0.017{0.015|0.013|0.015|0.018
Flatness
3 Hardness H~Vll7200 152.1|148.4|151.0(151.3|151.7
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