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METHOD OF FORGING SINTERED ARTICLES OF 
HIGH DENSITY 

BACKGROUND OF THE INVENTION 

This invention relates to a method of forging whereby 
the necessity of the precise forged articles of high den 
sity can be produced without re-sintering process of 
moulding. 
This invention is characterized in that powdery arti 

cles, pre-shaped by a conventional method or by a spe 
ci?c method, are heated to a temperature of ll20° - 
1200°C, while a tool is pre-warmed to a temperature of 
from 80° to 120°C and is maintained at this pre 
warming temperature. The heated articles then are 
forged in the tool at a speed of 7 - l0m/second. forging, 
the ?nished forged article and the tool are separated 
rapidly by a separating apparatus provided on the forg 
ing machine. 
High density is essential for sintered articles such as 

forged machine parts. In this respect, US. Pat. No. 
3,410,683 discloses the method whereby a molded arti 
cle is heated to a temperature of about 750°C — 1 100°C 
before it is re-pressed, and the press tool is pre-warmed 
to a temperature of 150°C - 350°C and is maintained 
at this pre-warming temperature throughout the re 
pressing operation, in order to keep the recrystallisa 
tion conditions of the article during re-processing con 
stant. It appears that the purpose of this method is to 
obtain precise ?nished articles by maintaining the tem 
perature of the press tool high and by maintaining the 
temperature of article low or from 750°C to 1 100°C so 
as to reduce the temperature difference between the 
tool and the material, thereby avoiding temperature 
drop of the article as far as possible and thus increasing 
the ?uidity of the material. However, the lower temper 
ature of the actually material results in lowering the ?u 
idity and consequently lowering the degree of precise 
ness of the finished article. Moreover, since the press 
tool is bulky, it is extremely dif?cult to maintain its 
temperature high. 
The most important problem raised in hot forging is 

that during the processing of a highly heated article on 
the press tool, the surface temperature of the tool rises 
and the surface of tool is transformed due to thermal 
fatigue and wear. A ?nished article, after separation 
from the tool, is cooled by compulsory cooling but it is 
difficult to prevent the rising of its temperature due to 
conduction of heat at the contact surface with the tool 
during processing. Thus, the best way for forging a 
powdery substance is to process the heated substance 
as quickly as possible. Furthermore, a faster tool speed 
and a shorter processing time improve the ?ow of the 
material of a preshaped sintered article, decrease the 
coef?cient of kinetic friction and effect the uniform 
distribution of pressing force into every part of the ?n 
ished article, with the result of uniform density. The 
forging machine primarily used is an oil-pressure forg 
ing press of low processing speed (0.6m/second or 
lower). Presses such as the drop hammer, friction 
press, etc., work at the medium speed or 2 - 
4m/second, and a forging machine of the upward pres 
surizing type works at the high speed of 7 — 
lOm/second. 
As is obvious from the foregoing, the time during 

which the tool makes contact with a heated article de 
creases in inverse proportion to the tool speed. There 
fore, when using a forging machine of low speed, the 
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2 
temperature of the tool must be kept at least as high as 
150 — 350°C, or otherwise the article undergoes a large 
temperature drop at the area in contact with the tool, 
with the result of uneven density due to the partial dif 
ference in cooling speed. On the other hand, when a 
forging machine with a high processing speed, such as 
DYNAPACK, is used, the wear of the tool is large due 
to the longer time required for separation, even though 
the operating speed is high (12 — l9m/second). 

SUMMARY OF THE INVENTION 

In the present invention, a forging machine having a 
high processing speed and a shorter tool separation 
time is used, for example, a forging machine of the KJ H 
series. This type of forging machine belongs to the 
group of hammering machines of the upward pressuriz 
ing type. It works at a speed of 7 — lOm/second and is 
equipped with a tool separating apparatus such as an 
ejector. It provides optimum conditions for obtaining 
the uniformly high density of the powdery article dur 
ing forging because of the synchronization of the drop 
ping of an upper tool and the rising of a lower tool. In 
the present invention, a lubricant may be applied to the 
tool, instead of adding a lubricant to the powdery sub 
stance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The single FIGURE is a microscopic photograph of 
a ?nished article forged in accordance with the present 
invention. 

EXAMPLE OF INVENTION 

The result of test forging carried out by using the 
above discussed forging machine in accordance with 
the temperature and other limitations of the process of 
this invention was as follows: 

Forging conditions: 
Pre-shaped powder: Electrolytic iron powder 

Pressed powder density: 6.8g/cm“ 
Forging temperature: 1 180°C 
Heating duration: 30 minutes (hydrogen 

atmosphere) 
Processing energy: 0.7 ton — m 

Finished articles forged under the above conditions 
were examined for physical properties with a micro 
scopic photograph (200 magni?cations), per the at 
tached drawing, with the following results. 

Tensile Charpy 
Density strength Elongation impact value 
g/cc kg/mm“ % Kgm/cmz 
7.85 26.24 55.7 30 or more 

As is obvious from the above test results, forged arti 
cles produced according to the present invention ex 
hibit superior physical properties to conventionally 
forged articles. 
What is claimed is: 
l. A method for forging a sintered article having a 

high density, said method comprising: 
pre-heating to a temperature of 80°-120°C the forg 

ing tool of a forging machine of the type having an 
upper element and a lower element movable to 
gether in syncronization; 

heating a pre-shaped powdery article to a tempera 
ture of ll20°—l200°C; 

forging said heated pre-shaped powdery article by 
said pre-heated tool at a forging operating speed of 
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7-10 m/second, while maintaining said tool at the 
preheating temperature; and 

separating the thus forged article from said tool by 
operating an ejector device positioned on said forg 
ing machine. 

2. A method as claimed in claim 1, wherein said forg 
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4 
ing is accomplished by a synchronized lowering of said 
upper element and raising of said lower element. 

3. A method as claimed in claim 1, wherein said pre 
shaped powdery article is heated to a temperature of 
1 180°-l200°C. 


