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Factors affecting the fiow of metals

The aim of this investigstion was to study the

£ the extruled shape geomelry on the extrusion

This was done by comparing the extrusion Loads

to ewtrude various shapeg with the lozds required

~he circular section of the game area.

Trhs effect of both sxbrusicn ratic and extrusion

amerature on bhe s¥trugion process wers also studied.

Tre extrusion preocess wes  2locuscsd in tenas o
following parameters:
slaximun sxperimsentalily cotiined gxtrusion

pregsurs (P

-

o)
Id»il extrusion nressure P, |
omogeneous deformation without £

ugsion pressure at the transition (coring)

The extra pressure aue bo the ilanomogsneous  oOr

redundant deformation of metal (Pr

The pressure required to overcome frictional
WOrK (Pf)

- ,
The extrusion efficiency / =P, /P, .
Redundant work factor o =P /P .
Redundant work ratio P. /P,

Frictionai work ratic P, /P_.

The flow of the wetal was studied using the grid

the specimens meridinal piranss,



The material tested in  the prsgent worg was
compercial purity aluniniumyg and the extrusion was carried

out in an experimental sub-press 25mi. inside diameter which
tant

af fteoperaturs.

carn be heated to the reguired

The experimental resuits and dJdiscussions sed ©O

the amin four foilowing conciusions:

~ In =zeneral the circular sections reqguired the least
TTEsFUrS. Tha increage of the sxtrusion pressure of the

Tectunmular sections overthat of the circuiar sections varied

fros 86 to 269, The difference increased as the breadth te
widtn ratio (a /b) of +the shape 1increased. Thig was
sttrivuted to the increase in redundant deformation.

- The value of the idesl =xtrusion pressure (Ph) was
found to increase linearly with iascreasing reduction ratio

).

“scording to the relation P o= C Ln {ag /nl
e

T .
Niiel'd

. o &
= The flow stress of the metal xkg/man .

[0}

-

: N - . &
Ao = Initiasl cross section arsz "befores extrusion™ aum .

A . . . e
= Final crogs esction arsa "alfter extrusion”™ mm .

- There was no affect of nsither reduction nor tempe-
rature on the frictional work ratio (Ff/Pe) sincea the coeffi-

~=

nicnt of frichtion () was almost constant.

The value of the frictional work ratio was

)..
- Tuas extrusion efficiency ( ) of +the extrusion
PTacess wae found to be a marximum @t an  eXtrusion reduction

Cf 12,3 {or a2ll shapes, ané increased with increasing tempe-

"

et ura, “is was attributed to tne improved homogensityd

The value of the extrusion efficiency ( /) ranged

setwaan 56 % and 85 %
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Caoapter I
-1 latroduction
Progress has been wmade in uncferstanding the techn-
Tiopzy of extrugion since the procecses was first introfucsd by
cramah ia 1797, Increased insight iaso the process has besa
rzined | through both experimental and theoreticai apalysis, in
r=ag such as the pressure of extrusinsa, btearerature rise and
=tribution during extrusion, and owatterns of aetni  fiow
sifer different boundary coanditions. L¥trusicn technoicgy
Totay peraits the routine extrusion of tubes, intricate siapes
i exsrusions of varying cross ssction (sterped evtrasionsj .

The theory of extrusicn, &c in wany of the wmanulac-

“urias fieide has lagged considerably beliind the know-how of
rentics, In 139310 Biebsl ané Fanmeeir fires pregented arn
necytical wethod for caleulatins zhe ertrusion energy. The
casyeis of  evtrusion rprocess wag hased on  the so called
"totas strain theory™ untiil the appearance of Hili’s work
i td4n uslue the siip line theory. Considsrable applicaticn
Toaosliy Lise theory 10 the e¥irusion probian and some exXp-
stzd verification are due to Jolinson and his co-workers,

e Tonnson and Kudo-applied tihe upper tound wetnod to var-

foadtrusioan cblems.

One of the reasons that caused the slow progress
TounTersgtending the extrusion problem was the lack of data
tos benaviour of wsetals uifer codpasx working conditions.

Fowever, suitable correlationg can now be obtained
stween tne practicel behaviour and i&boratory tests, But
:ven then, furdamental inform&tions is readiiLy avaliable oniy

and scoiid soiution.



