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ABSTRACT

In recent years, the cold forging technology has made great progress, this technology has the
advantage of forging out parts with high precision, good surface quality, and improving the mechanical
properties. The number of products manufactured by cold forging in important industrial sectors such
as autormobile, aviation, and defense ... is increasing. This paper refers to the necessary requirements for
materials, equipment, and die structure to be applied in practical manufacture. With the development
of peripheral technologies, such as material engineering, die tool or lubricant manufacturing, many
parts will be fabricated with this technology.
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TOM TAT

Trong nhiing ndm gdn day, cong nghé dap khoi nguéi da c6 nhiing budc phdt trién lon. Céng
nghé nay cé uu diém la dap ra chi tiét c6 do chinh xdc cao, chit lugng bé mat tot, nang cao cd tinh sau
dap. S6 lugng sdn phdm dugc ché tao bing dap khéi nguéi trong cdc linh vuc cong nghiép quan trong
nhu 6 16, hang khong, quéc phong... ngay cang ting. Noi dung nghién ciiu trong bai bdo nay dé cap dén
cdc yéu cdu cdn thiét vé vat liéu, thiét bi, két cdu khuon dap dé cé thé ing dung vao thuc té san xudt,
Vi sy phdt trién cua cdc cong nghé ngoai vi, nhu ky thudt vat ligu, ky thudt ché tao dung cu hodc chdt
boi tron thi nhiéu chi tiét sé dugc ché tao bing cong nghé nay.

T khéa: Dap khoi nguéi; Dap chinh xdc; Gia cong dp lc.

1. INTRODUCTION block-shaped parts are now being studied for

cold forging (room temperature). In addition

Bulk forming is usually stamped in hot
state (above the recrystallization temperature of
metals) to improve ductility, reduce stamping
force. However, with the development of
material technology, die processing, and
stamping equipment as well as the requirements
on quality of stamping products ... so many
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to the common advantages of bulk forming
technology, cold forging has outstanding
advantages compared to hot forging: better
surface quality, improved mechanical properties
(cold-harden), higher precision, and improved
working environment [1, 2].
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Fig. 1. Cold forging as a system [3]

However, cold forging also faces
certain difficulties. Because the deformation
characteristics of bulk metal is in the cold state,
the strain and stress is very high, requiring
equipment with large technological forces,
tool materials also require high strength and
hardness due to work with high technology
force. The paper focuses on analyzing the
requirements, characteristics and applicability
of cold forging, to make the basis for Vietnamese
technicians.

a) Upsetting

b) Extrusion

2. COLD FORGING TECHNOLOGY
2.1. Concepts and classifications

The cold forging is characterized by the
initiate condition of forming process at room
temperature and without any external thermal
effects. In addition to these above technical
definitions, the cold forging process could
be defined as the stamping process at lower
temperature than recrystallization temperature
of the material.

Cold forging technology could be
classified to: upsetting, extrusion, thread rolling

(fig. 2).

¢) Thread rolling

Fig. 2. Various types of cold forging techniques [3, 5]

2.2. Materials suitable for Cold Forging

All metals that exhibit ductility at room
temperature can be cold forged. This group
consists primarily of steels and aluminum
alloys. However, alloys of copper, zinc, tin,
titanium, beryllium, and nickel also can be cold
forged for special applications [3]. Including:

Carbon steels - Low to Medium Carbon Steels
up to 0.60% carbon, Stainless steels — 300 and
400 Series, Alloy steels of suitable mechanical
properties and ductility, Copper & its alloys,
Aluminum & its alloys. Materials for cold
forging can be supplied as rolled or drawn rod
or wire as well as in the form of sheared or
sawed-off billets.
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2.3. Equipment

The equipment used in hot forging
technology can be used for cold forging.
However, depending on each forging operation,
we use the right type of equipment. In cold
forging technology, there are basically three
types of presses: hydraulic, mechanical, and
SCrew presses.

2.4. Die construction and lubrication

The high pressure force exerted to the
tool shorten the die lifespan. To increase the
die lifespan, we must use high-alloy steel, with
great strength and low abrasion. The die must
ensure high surface finish and precision.
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a)Upsetting b) Forward extrusion

Fig. 3 Die construction [3]
1- Punch, 2- Die (Die insert and container), 3- Counter punch,
4- Heading punch/Heading die, 5- Mandrel, 6- Stress ring (s),
7- Pressure pad, 8- Ejector.

Lubrication in cold forging plays an
important role, lubrication reduces force and
increases metal deformation. In addition, the
lubrication also increases the lifespan of the die.
In terms of die structure, in order to increase
the durability of the tool, we use multi-layer
tibial tensioners to create preliminary stress,
increase die lifespan as well as save metal in
manufacturing the tool [fig. 4].
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Fig. 4. Theoretical stress progressions with one
(left) and two (right) reinforcement rings, with and
without internal pressure [4]

2.5. Applications

Cold forging technology is used to
manufacture parts such as joints, gears, stepped
shafts, bolts, ... in many industrial fields such
as Automotive industry, Military industry, Oil/
Gas industry, Industry of heavy construction
machinery, Agricultural machines... Because
the forging process operate in the cold state,
the degree of deformation is limited and the
effect of the strain hardening to deformation,
mainly the parts are in the form of a circular,
symmetrical shape.

Fig. 5. Some parts are made by cold forging [4]

3. CONCLUSIONS

Research shows this technology can
be applied to fabricate parts from ductility
metal. However, due to forging in the cold
state, the deformation ability of the metal is
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low, the pressure in the inside of the die is high,
requiring more complicated die design, the die
material must have high mechanical properties
and abrasion resistance. Reasonable lubricants
must be used to reduce friction, facilitate
deformation process. Equipment used in cold
forging technology has no special requirements,
it is possible to use conventional equipment in

cold forging.

Compared to hot or warm forging
technology, outstanding advantages of cold
forging are high precision of stamping products,
good surface quality and mechanical properties,
no need for additional heating equipment,
saving production costs .. Cold forging is a
technology worth considering and applying in
practical manufacture in Vietnam.
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