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Extrusion

= #Hd0| ks
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Schematic illustration of direct extrusion
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Extrusion

« H20Me e 32 TS thx A gEat 2V O|F0{X|1, Of
AL2E W7I2r=(cold extrusion)O|2f1 &t
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Extrusion

Seals Punch
Plate
Pressing stem Extruszion
Fluid Die holder
Container . )
Extrusion “Die backer Container ™ Die
(&) (b) (c)
(a) indirect, (b) hydrostatic, (c) lateral extrusions
o0 o< . .
— =M 2r=(lateral or side extrusion)
= > T — L o
- CHE & s8&0 1[5t & O[EE[X| =
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Extrusion
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Process variables in direct extrusion
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Extrusion
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Extrusion constant, k. (MFa)

400 600 800 1000 1200 1400
Temperature (°C)

Extrusion constant k for various metals at different temperatures
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Extrusion

= A7l OF=(hot extrusion)
- 420 Z22 HdEZ 7KK Y= F50|L a2l d
A= ?lot0, =2 220 € 382 +H
- CtE g7 8 S8 =10 OiEUER| 2, =2 &Y 220
Motot ZHE0| 27 &
s 22 20| Y2 2 7|M 2HEoM THEE X Y2 F2,
HEHO|A Atztato| Md: OpE E/4o| Hatet 0|0 [HE & &
oo Hyl, =80t ™

°C

Lead 200~250
Aluminum and its alloys 375~475
Copper and its alloys 650~975
Steels 875~1300
Refractory alloys 975~2200
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= A7} 2F=(hot extrusion)
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Extrusion

= 7t &= (hot extrusion)
|

27
- LHPHOI FE CHO

Extrusion Extrusion
direction diraction

T
C A

Dies for (a) nonferrous metals, (b) ferrous metals, and (c) a T-shaped extrusion
(made of hot-work die steel and used with molten glass as a lubricant)

b} (c)
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= A
- SH 22 353 Lo UE SHoE FE HAMO| NIt Its
— Mg (welding-chamber)& 0| &%t 7 E C}0|2| K& ALto| Cf
0|, ZE= C}O| 9} 2 C}o
Of F2E 712
M 4SS g

chamber
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d B Die Welding ' Die Spider Spider Bridge

Inlet

ports ) )
Porthole die Spider die Bridge die
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Extrusion

= 7t &= (hot extrusion)
- Cjo| 24

@ ® ©

Welding chamber

Die bearing
—
—
Zz
£,

(b)

@
Liu et al, J. of Mater. Proc. Technol. 200 (2008) 185-198
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Extrusion

= A7} 2F=(hot extrusion)

— Cjo| 24
- 7|25 oz nefslo} & AIBE
- ErBio] Cf Y
- g7tz e BAE| REOl M
~ Cho| EFBISO| 33 X4 WSS Dot M D AN U

ot FHE RAlIStE A0 S8

Poor Good
Knite edge

Sharp outside
comer — Unbalanced More balanced
Sham inside —1 die tongue —— die fongue;
no sharp corners

corner
Unbalanced
+— Adequate, balanced

Inadequt'_clte — section wall wall thickness
section Unbalanced
—— Balanced

voids

thickness voids
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Extrusion

= LI} QF=(cold extrusion)
— 0f|: metal component of an automotive spark plug
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o HX|(punch)7t HE £ 2 AXj(blank, slug)E A=SHA |, O}

2 AT SO =g
- M2 AE2|H BHstripper plate)Z 0| S510] HX|0A £2|

Stripper Stripper
plate g plate
Blank Part

(a) () (c)
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Extrusion

. .
» LHZF OF=(cold extrusion)
— 24 &= (impact extrusion)
« 271 5’3(Hooker process): AL & = /U= FE 87|19 M=
(FX, HXE Es BM VSRR HMEHE = US)
Before After i
Punch —% Wiorkpiece
Blank
-] e
- [ fgecion
(a) () ic)
Mz ME dY, 893 5, HEe &4 & dXME= 12510 &
MNe AX
o= =2 O
Ry
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2t = (hydrostatic extrusion)
ot S X ctat

- 78—1‘—%* H=
H LHS| H|Y =M FHE U7HHZE &Ko &
ol

© 314 2ol YO TNHOE KB 4+ S

- YHYL MRl AYES ST

Extrusion ™Die backer

School of Mechanical Systems Engineering {I




Extrusion

M 7HX =2 22 #H # &, ofo|= A%, L|F 7€)
— B A Y (surface cracking)
AN dse - 2H #E RO HT pe
tree or speed cracking)
« 2 2E0Ae 2 £ & &d: C}o[2] 2 E(land) F20{A &
AR F=7[H Ol B & (sticking)of 7| gt

— -

N
e

o
L
N
U
1
$0
0jo
=

L
rn

— O}o|= Zzgh(pipe defect, tailpipe, fishtailing)
« 35 RS2 E Q510 HEHO| A3tE0|L E2+=& 80| &AM &
HEEo=E Bl oy
A2MIS School of Mechanical Systems Engineering {I

2= A
— L& #E(internal cracking, center cracking, center-burst,
arrowhead fracture, chevron cracking)
- U= M=o SR ZU5ts 2B ZH S 3d
HHEELC WE S| g5732 49 Solds Mt =
QY SHIE7 2 ASIH Tt WFE =S

L=}
2= oood

Die

Central burst

Plastic
deformation zone

(a) (b)
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