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Density Improvement of Sintered Preforms by the
Cold Rotary Forging

D. J. Yoon, 8. J. Lim, S. Choi and K. H. Na

Abstract

This study is concerned with cold repressing of sintered preforms by the rotary forging process. An
experiment has been carried out using the rotary powder forging press(500kN) which was designed
and constructed in the authors’ laboratory. The effect of process variables and aspect ratios of sintered
preform on the densification behavior during the rotary repressing was studied by several mechanical
test, such as working force, hardness distribution, density and microstructures of the specimens. Since
a higher densification can be achieved by applying the rotary repressing on presinted preforms, it was
successively demonstrated that the cold rotary powder forging is an effective operation to improve

quality of P/M parts.
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Table 1 Dimensions of sintered preform
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Table 2 Specification of rotary powder forging Press

Specification
Upper die . . .
motion Orbital, Spin motion
Inclination e
angle 0-6
Max 500 KN
Pressing :
force Working 400 KN
Ejecting 120 KN
Rocking shaft -
rotating speed 0-300 rpm
Lower die
. 0-75 rpm
Speed rotating speed
Spiral feed 0-3mm/rev
Main ram speed; 0-25mm/sec
Ejecting speed | 0-10mm/sec
Main 17 MPa
Pressure Working 14 MPa
Ejecting 14 MPa
Day light 200 mm
Orbital main motor 15 KWx6P

Length, Width, Height|900x900x2500(mm)
5000 kg

Weight press

Powder
]
Compacting
]
Presintering
I
Coating
|
Cold repressing
]
Resintering

]
Machining

Fig. 1 Cold rotary repressing process
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Fig. 2 Overview of rotary powder forging press
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Fig. 3 Sintered(upper) and forged(lower) specimen

Table 3 Comparison of thickness between sintered
preform and forged specimens

_|Aspect T‘hickness(mm)

Material . |Sintered
ratio Forged

preform
0.3 95 5.45
Pure =55 | 17 12
ron ™07 [ 248 | 155
0.3 9.3 6.08
Pure Cu| 055 17.35 12.81
0.8 24.8 16.6
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Fig. 4 Effects of the working force on the density of the
repressed specimen
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Fig. 5 Influence of working force and spiral feed on
density as forged (pure iron)
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Fig. 6 Microstructures of Sintered preform and resintered
specimen after cold rotary repressing

Ao dHog e y1FE& HaFm glen Fig. 6(b)
L 3H BUdtzd 457t 7.5 g/em®e) AlHOBZHE A
AXeF9 7|FREE HAFa g Ve 713
A7|7} 4433 Folxl A& goldd = ).

3.4z ANH

34 P20 e 2] AFEARN vAE 9F
< getay] fa £% 925 AU st 95%01732 Al
HogRE 27 we} £HoR Mg Wl FxE
S48l Fig. 7elXe 374471 0.59 €24 AlHe
Z2REH I gddz g wet Ao HgE ¢
Bl glet. 289 (a)= duldEAL] A% greli, (o)
€ AR AZRE HAZ 7SS ES 0.5 mm/revel A
3)H AP AW A= o2y WEE 7.5 g/em®tt.
(b)e A Fedxd NHS 1100CAM 60¥T g+
EA47101M 229 Al M| F & golt.

A71A uPdFEA ] FEEEE 97 FI2ET F4
oM Ax grol A Yehin et 3A A¥E A9

HIANINBESX| /A 7E 55, 1998 /429



94 AF - ANS UAR

180 N
P -
150 -
e &
+g+:7ap
a o Middle
140 o G : Bottarn
— {c
—~ B8O )
—
'
P D s e
S e
" ~
7
@
=] ‘e/a\e
o 60 —O/e/
S
]
jos]
(b)
15}
e
20
—-— -
ol
i 1 1 1
axis (a) edge

Fig. 7 Variation of hardness in (a) preforni (b) resinted
sample (¢) rotary forging sample(pure iron)
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Fig. 8 Distributions of hardness for different aspect ratio
(pure iron)
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Fig. 10 Variation of hardness in (a) preform (b) resinted
sample (c) rotary forging sample(pure copper)
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