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A Study on the Plastic Forming by Rotary Swaging Process
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Abstract Ogive parts of large-caliber ammunition in Korea are manufactured by the Press Nosing
method, but this method has the disadvantage of requiring additional processes such as lubrication
before and after the press process. This study proposes the possibility of applying the Swaging method
to improve these shortcomings. A large-diameter shell body was manufactured in sub-scale and plastic
working experiments using a swaging process were performed. We investigated whether plastic
processing is possible up to 75 % of the diameter reduction rate that satisfies the final molding
dimension, and whether the dimensions of the product produced by swaging molding are satisfactory as
the hardness changes according to the diameter reduction rate and the increase in thickness. The test
using the prototype confirmed that the hardness increased proportionally with the diameter reduction
rate and by more than HV 335 at the reduction rate of 75 %. The material thickness variation tended
to be similar to the theoretical calculated value, and the thickness increase rate was proportional to 65.4
% at the reduction rate of 75 %.
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Fig. 3. Change of tube thickness during swaging
molding

D
(0.5x—=—0.45)
51=so><%><10 d )

31 . Final thickness of product after rotary swaging
SO . Initial thickness of product before rotary swaging

d . Final outer diameter of product after rotary swaging

D : Initial outer diameter of product before rotary swaging
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AO . Original cross-sectional area before rotary swaging

D : Diameter of the point between hammer and roller
d . Diameter of roller

K: Diameter ratio of spindle and roller

Ni Quantity of roller

Si Moving stroke of die

TV : Ratio of average boundary forming stress to yield stress
(1)1 : Angular speed of inner spindle

(X : Die angle

M.+ Friction coefficient of roller

[ : Friction coefficient between workpiece and die

f ¢ Axial feed rate

@ : Ratio of thickness change to original thickness

U : Area under True Stress-True Strain Curve for uniaxial
tension
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Fig. 4. Swaging formability of carbon steel accoridng
to texture, hardness and C content[7]

279] A%=7}F HRB 85 o5} 7HA= 7t A&o] 7}
55t HRB 1025 23sh= 9= 249 Crack &
A 9 Swaging Die®| "tEo] W& P4 sE 52 o
A 2= glong A7kAFo] uitasith E3|, ol
= 8lkg/mr oVde] &AL} F2olA Aol Gl e
HEEA] Q7H9ES sfofet gt

ol4to] o|24 AERA Swaging AF Al £419] &
22 B4 "ot Aol 2 9T T ade &
Q& 4 9lom, 43 7ol A9 EE(Metal Flow) &
3t 7hs AR B 9T FE 8 39S El
o 4 Uk

3. Al

13

C

IE

3.1 AgE 43



Rotary Swaging 38 283 @A 247159

r

@ a7

A AA= @A Nosing 3738 485t FAE<
155MM K307 ©Alet 5Ys 245 AR, AlH
9] 37|= H83}7 QI Swaging AlY AH]9] F-8%
£ 285t 155MM K307 ©A419] 1/4 502 A&
sto] B7lsksich

Table 1 o= AlEE] AE 9 HES, Table 291=
27 £/4E, Table 32 AIEE9Y A4E YU

Table 3. Shape of test material made in sub-sclae(1/4)

Test sample 155mm K307 shell

Table 1. Chemical composition of test material Shape
- Contents(%) c Si Mn P S
Material
AISI 9260 0.60 1.86 | 0.95 | 0.008 | 0.004
Table 2. Properties of test material
Test material | Tensile stress | Yield stress | Elongation
Outer 36.41 mm ~ 38.74 mm
155MM K307 o
shell 716 kg/mt | 40.9 kg/uwf 275 % Dlsr::;n Tnner 33.00 mm ~ 33.43 mm
Thickness 1.53 mm ~ 2.63 mm
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Fig. 6. Organization comparison before and after
swaging
(a) Before swaging(Spheroidizing annealing)
(b) After swaging(Inner surface)
(c) After swaging(Center)
(d) After swaging(outer surface)
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Fig. 7. Hardness change according to the reduction
ratio of the molded product
(a) Normal (b) Cracking (c) Processing annealing products
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