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The Forming Characteristic
of Rotary Swaging Process
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Abstract

Rotary swaging is a process for reducing the cross-sectional area or changing
the shape of bar, tube or wires by repeated radial blows with one or more pairs
of opposed dies. The present study is concerned with investigation the effect of
process parameters upon product quality(hardness, roughness, precision of
dimension). To enhance the product quality, experimental works are carried out for
some process parameters such as forming speed, billet shape, lubrication, reduction
of area and ratio of t/D. Rod shift formed by RSM25 under cold conditions has
good surface quality, hardness and precision of dimension. The recommendable
process conditions are suggested for solid and tubular products.

Key words : Radial blows, Rotary swaging
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Table 1 Specification of rotary
swaging M/C with

outer spindle rotor Table 2 Process parameter

Classification Spec.
Reduction Tube 75 Parametwrs |Value |Parametwrs]Value
(4N %) i
Solid 60 4191 4150
Roller Part | Number of roiler 12 Fube 4174 S()lid— 4121
Hammer and |[Number of 4 (SM45C)
Die Part hammer and die

(SKTMI11A) | 4158

8107
va[e)e;r?upply Motor Power 15Kw 6125 05
f}‘g‘lﬁi’ Blows/min 2775 Tube) 1/10 Fo;f)ne:;g 10
Cycle of blow sec 0.02 Ratio of 1/20 (mm/rev) 15
Weight (Ton) 5 thickness/Dim [/ 20
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Table 3 Hardness and surface roughness of products before and after forming

Mesureme- | Hardness(Hv) | Surface
m(n?;?:)n " [Before | After [roughness
(X-X) [ (Y-Y") |[(Rmax)im
0.5 125 171
10 124 177 Before:
15 129 181 6.328
gg 138 igg After:
: - 2.086
30 - 197
Tube : SKTMI11A, Forming speed : 15
mm/rev, Reduction of area =78%,

Table 4 Hardness and thickness of products for the different forming
speed and reduction of area

Surf Increase Thick Increase Reducti Surf Increase
Forming urface of ickness of uction urface of
speed |hardness(Hv) (mm) . of hardness(Hv)
(mm/rev) hardness thickness (%) hardness
Before | After | (%) |Before| After [(%) areat o Before|After| (%)
05 213 | 290 36.2 241 3.78 56.85 48 224 | 234 4.46
1.0 206 | 288 39.8 2.42 3.62 49.59 68 246 | 266 3.13
15 201 | 277 378 2.33 351 50.64 74 206 | 288 39.8
2.0 202 | 274 35.6 2.34 347 48.29 78 155 | 246 58.7
Reduction of area:74% Reduction of area : 78% | Forming speed:1.0mm/rev
Tube : SKTM11A

Table 5 Hardness of products for the different forming speed
and reduction of area

. . Surface Increase . Surface Increase
For'mmdg Reducf:tlon hardness(Hy) of Redu%tlon hardness(Hy) of

spee o hardness o hardness
(mm/rev) | area(%) | Before After (%) area(%) | Before After (%)
05 257 353 374 253 287 13.4
1.0 64% 280 378 35.0 30% 255 299 17.3
15 254 338 33.1 285 315 105
2.0 270 382 415 283 338 19.4

Solid bar :SM45C
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Table 6 Dimension precision of products for the different forming
speed and reduction of area

Forming Reduction of area(%)
speed -

(mm/rev) 78 74 68 48 30 64
0.5 - 0.021 +0.048 | +0.025 | -0.075 +0.037 | +0.168
1.0 +0.024 +0.064 | +0.069 | -0.007 +0.110 | +0.230
1.5 +0.023 +0.054 | +0.052 | -0.002 +0.126 | +0.242
2.0 +0.029 +0.078 | +0.085 | +0.033 +0.150 +0.245

Tube: SKTM11A SM45C

Table 7 Product quality for the ratio of thickness to diameter

Reduction of Thickness/Dimeter
area (%) 1/10 1/20 ! 1/30
25 Good Quality wrinking wrinking
20 Good Quality wrinking wrinking
75 Good Quality wrinking wrinking
Forming speed : 1.0mm/rev. Tube: SKTMI11A

Fig.1 Comparision between the rotary
swaged product and welded
product (Rod shift)

Fig.2 Rotary swaging
machine with outer
spindle rotor

Fig.3 Head assembly Fig4 Four-split die of RSM25
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Fig.5 Example of producfs Table 6 Example of defective products

4A=25% t/D=1/20 4A=25% t/D=1/30

4A=50% t/D=1/20

Fig.7 Example of defects for the ratio of thickness to diameter



