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17. Metal Forming(247t8) 27|

17-1. M 8

a7 o YAEE £4¥F (Plastic deforma-
tion) & BaA nA AEFEE Foe 7Yl HE
Zol EA9] AF AFde 2A A7} gk, &4 7}
5% Togo] oA gtk meld 2 EE
d7A 2 2/ k. &, Metal Forming® oh&
T Zol £{E & sldh.

1) Compound Formingl <,
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Rolling, Free forming, Die forming, Stamping,
Pressing

2) Tension compression formingsl&

Drawing, Deep-drawing, Rimming, Spinning,
Bulge forming

3) Tension forming®l&

Lengthening, Widning, Deepening

4) Bendingo}=

Bending with linear tool motion, Bending with
rotary tool motion
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5)Thrust formingeli<,

Swaging, Twisting®] o},

Formings &F% W9 7|F224 Y= (Tem-
perature) & neslof ek Y724 7HE(Cold form-
ing)¥ 27424713 (Hot forming) &2 FEPT} W7t
24718 AW LEdoA Arst AFstAT 23t
7+8¢ AF3 2% (Recrystallization temperature)$|
i 7hgd}.
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Fig.17-2 Relationship between forming stress (k)
and temperature(T)
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Functiona! ; . Force
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Fig.17-3 Functional principles of forming machines
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Fig.17-4 Relationship between input and output
during process
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Balt~operated drop=torge ¢ Thoin-opercted | & Boord-ooeraied | & Pratoa~ T tf = ossN 3 ~ocTion
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3 Lifting element Bett Chain Board | Piston rod Piston rod
Piston rod :
4 Pressure element Steel beit
S Energy store Flywheel Pressure fonk
A piston orea m moss of tup o ) ' v velocity
£ pressute A height of drop ¢ grovitationol acceleration

(Exponent) 12 3 7147185
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Fig.17-5 Forms of drop-forging hammer construction
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Fig.17-6 Vibration insulations for forming machines
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17-4. 28 H=(Wobble Forging)
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Fig.17-8 Principles of wobble forging
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Fig.17-9 Sequential processes of wobble forging
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Fig.17-10 Modes on ixpper die of wobble forging
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Fig.17-11 Strength change after wobble forging
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Fig.17-12 Development trend of forging processes
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Fig.17-13 Forging accuracy vs total production cost
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Fig.17-14 Closed die forging
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INTER DIE

OUTER DIE

Fig.17-15 Interdie improves size accuracy in
extrusion

AFsd 2Al9 A¢HFd B2 EgEe] WEd
QEFE A G AF AFE A AT ¢l 7He
st} AR Y fAE LR 2EWsY a2
Z79 BAHE L AT Closed Die7l°l Plastic
Lenced A% 4ol 2nZ=d AL 7Hs3
1 itk 4 A &4 7 QoM S8 g
Y LEEEE AT 7HFEE J)Eske 2ol i
3 9l

(h) BEF &FA

Witz 5o Adgze 194~100%1 A2 ha A
Ao Atel aFPlE AFEA g Bx gt
1 olfE F¥o] te)y] Wielth 389 €FE u#
& ¢ e 72} A8H F8E AAHLE e 5

G545 je—

[e—100—

i

13k ©°'
PreBkrafte kN 2800 1600 6800
Produktions- e M g
stickzah! pro Stunde 1500
Energiebedarf
{{r Glithen und 0,62
Phosphatieren kWh  (GKZ-glihen)

|
Dk

4800 1500
1500 1500
0.50 0.56

(Wolchglohen) (Novmic

FAN AxY LotE Yid
et

A HA7) @R e HIde
2% gopglon, 2FYANL B FdeiA

27te] 8t Extrusion
Wz 4000000 QA

17-6. 470t

agdA Be Axle journal$
goF & o) AartEg SHAHE B2 AEE YA H2
B2 EAE 5H°lto}7l o Fol 2A47HF& Al vt A&
7} CK4801 B2 ojg] & 247322 AFstn a4 3
SAZ ALgSolsta E £ NARAE FHsol &
o} £ 47 Extrusion® Fig.17-16914 & 4 glth
7|4 BE A7A 713 AE Annealing® EAISH, O
e 3% AU, fF5S Hlete RAolxn
L ARz 23 933l Extrusion® EA%),

A& 2AE Annealingdtd 3gEE H7IEHHA
Extrusion® std 2w 394 Press ¢¥&
2800kN, 1600kN, 6800kNo] =1 gA|zte] 247}
1500708 7188 4 k. 4870l Eoi717] Aol vlA
8t Annealingdtz 38E2 F7Fsln 98 Extrusion
€ 3. o] f AR HE 42 R0 A2 4800kNe]
i, Al 1500708 7438 4 e} 52Ad glojAM e
o] Wz glenz Yitrtgo] & AolA T A5
Wao] A7l o] ¢4FL FHojAr), o Journal-‘l] %
F4 & At 7] Yst] F 3o AArHEE s 2
g $20) Hole 133 2L o AL Z'“FOI L=
ol e =dd 4 gl AU} BY BFOE ITTH
g 1170 A g g3} 3l8tA] AM&o 2 3vte|g}. A7
o W&A Fig. 17-17¢4 BE AL 274247129 o
2 B £ 9lt} o] L 4UAR A4S B ¢+ 4

2%« (FToaETD)
061

| BT

Fig.17-16 Cold extrusion process
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Fig.17-17 Warm extrusion process
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Fig.17-20 Adaptive control of spinning process
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Fig.17-21 Created NC Data and Adaptive control
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Fig.17-22 Dimension of wheel disc
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Fig.17-24 Spinning process in turbine shaft
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Fig.17-25 Sequential processes of deep drawing

Fig.17-27 Automatic sheet metal shearing system
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Fig.17-28 Overload protection device for
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Fig.17-30 CNC-Sheet metal fabrication system
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Fig.17-31 Production plant of truck manufacturing
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