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The Forming Characteristic of Rotary Swaging Process.

S.J. Lim, D. ]J. Yoon and K. H. Na

Abstract
The process variables, i.e. the speed of forming, the ratio of thickness to diameter, the shape of
formed materials and the reduction of area were selected in order to study the process of the rotary
swaging. It was found that the process variables affected the quality of products, i.e. the hardness, the
surface roughness and the degree of precision of products. Variation of hardness in deformed samples
was mainly dependent on the reduction of area. Upon forming tubes, applying the t/D ratio higher
than 1/10 led to the formation of defects on products which may be reduced by application of man-

drels.
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Fig. 1 Comparision between the rotary swaged product
and welded product (Rod shift)
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Fig. 2 Rotary swaging machine with outer spindle rotor

Table 1 Specification of rotary swaging
M/C with outer spindle rotor

Classification Spec.
Reduction Tube 75
(4A:%) Solid 60
Roller Part | Number of roller 12

Hammer and {Number of 4
Die Part hammer and die
Powlg;rfupply Motor Power 15Kw
Number .
of blow Blows/min 2775
Cycle of blow sec 0.02
Weight (Ton) 5

= 2WE(Spindle)¥ FH(Die)o] BPHo =2 43I
(Radial Force)S Ag3t= &8 (Roller) 2t 31w (Ham-
mer) 24 FAEY 7174 A}k Table 13} 2t} E8le
12024 4F2ABE(Outer Spindle)d WEARE
(Inner Spindle) Atelol X8l ~HUE 3|2l 23}
PAE = AY 2EZAE Fvld Adshe 8-S o)
M =(Backer Et1x 3) Eg Fo) AR5 A
(radial) W&o g2 & $A& Tt S 7 dH S
£E2AE 2 722 YR 4y dE 29
7 289 AR HALF s Fig. 3% 2o &
#H3} so]7} HCHOpening) 23 tHCloseing) & WH
Aoz A€t old 2|7t sjwe] FAIAT sAEE
oot sivlol AF T o] F A (Stroke)E FAIECE
olginiof o]FAEWF ME FlIFHET Y& FEE FF
A& gste] v Beke ElE (Radial blows)& F#31H]
"t ojw) A¥AAE R AAAIE FHHog
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Fig. 3 Head assembly

Fig. 4 Four-split die of RSM25
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Table 2 Process parameter

Parameters |Value |Parameters |Value
¢19.1 #4150
Solid
Tube $174 (SM45C) $12.1
(SKTM11A) | 4158 6107
$125 05
1/10 | Forming 1.0
(T. ube) speed [
Batlo of . 1/20 (mm/rev) 15
thickness/Dim /30 20

A dZAFY = 7hest=s A - A%E dE
TEE 290ld NARA LA o] A} A o]
o A% &Ae 133879 4¥EE 2F0| 7hed oF
Aol st 7 Wz Fdste] 4F et 121
Fol AYH & F<t 4F FolE vs84d AARE A
Aoz FHHAT. AAFe A THE 25 8
nHEE AT Godes AR Bt ohet A
FEE AF FUo| A Be AL YAATIL A B
FEE A7 e Dol

By ook o %O

X

Pl

4. Hnt ¥ oF

Foe] 4RF AT BEAUE Table 3% 2o] 4
YA (W XX)ET (B9 YY) 271 AL 2 4 9
oF, 24 34 Boz 45% 2 Aol ohixw A
el 27k A4S B 5 Uk oRe 434 v
o] k230N AAo] Fo}x7] me] o uc Uy &
AN AFEA FHee] Ftelr] WEolzt Hegny.
PRI 2 B34 AT FAEON AEgte] 27}

Fig. 5 Example of products
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Table 3 Hardness and surface roughness of products before and after forming

Mesureme- | Hardness(Hv) | Surface
m PONC Before | After [roughness
(X-X") 1(Y-Y") |[(Rmax)im
0.5 125 171
1.0 124 177 Before:
15 129 181 6.398
3.0 138 190 After:
D - 194 | 9086
3.0 - 197

Tube : SKTM11A, Forming speed : 15
mm/rev, Reduction of area =78%,
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Table 4 Hardness and thickness of products for the different forming speed and reduction of area

Forming|  Surface Increase |y ickness | % [Reduction | Surface | CTERS
orming of of of

( nsxﬁsgv) hardness(Hy) hardness (mm) thickness of hardness(Hv) hardness
Before| After| (%) |Before] After| ©8) | % |Before|After] (%)
05 213 | 290 36.2 241 3.,78 56.85 48 224 | 234 4.46
1.0 206 | 288 39.8 242 3.62 49.59 68 246 | 266 8.13
15 201 277 378 2.33 351 50.64 74 206 | 288 398
2.0 202 | 274 35.6 2.34 3.47 48.29 78 155 | 246 58.7

Reduction of area:74% Reduction of area : 78% | Forming speed:1.0mm/rev

Tube : SKTM11A
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Table 5 Hardness of products for the different forming speed and reduction of area

Fognpeg‘dg Reduction harsd‘ll':;f:g({;{v) :]ncg;ase Reduction hal%l:lg:;:fﬂv) o
tmm/revt | area(%) | Before After BX(‘E])/Z])&SS area(%) | Before | After haig/ﬁ;%SS
05 257 353 374 253 287 134
1.0 64% 280 378 35.0 30% 255 269 17.3
15 254 338 33.1 285 315 105
20 270 382 415 283 338 194

Solid bar :SM45C

Fig. 6 Example of defective products
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Table 6 Dimension precision of products for the different forming speed and reduction of area

Fogggg Reduction of area(%)

() 78 74 68 48 30 64
0.5 “0.021 | +0.048 | +0.025 | -0.075 | +0.087 | +0.168
1.0 70.024 | +0.064 | +0.069 | -0.007 | +0.116 | +0.230
1.5 70.023 | +0.054 | +0.052 | -0.002 | +0.126 | +0.242
2.0 70.029 | +0.078 | +0.085 | +0.033 | +0.150 | +0.245

Tube: SKTMI1A SM45C
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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
50 Good Quality wrinking wrinking
75 Good Quality wrinking wrinking

Forming speed : 1.0mm/rev. Tube: SKTMI11A

AA=25% t/D=1/20

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

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

4A=75% t/D=1/30

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

(b)

Fig. 8 Microstructures of the tube : (a) Before forming (b) After forming
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