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dostract

The invention relates o the use of a Ttungstan/heavy metal alloy
for tools suoeli sy exbrosgion disgs end gxlrodsion mandrels for the

het-forming of coppor ond copper alloyvs., The alloy conaigts of

80 toy BR9.9% hyv waight of tungsten., 2 to 7% by weight of

chnromium, remaindsey bindery metal. The use oi this alloy

primarily regulis in & considerably reduced Lormallion of grooves

on the surfaoce ©f the forming tools.
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SE~-488
USE QF A TUNGSTEN/EEAVY METAT, ATTOV

The invention relates to the use ¢of & tungsten/heavy metal allouy

for toocls for the hot-foxming of copper and copper allove.

During the hol-forming of mectals and allioys in the solid state,
which for materials which reguire fregusnt fZormiing, sucl am
steel and copper, generalliy takes place in a temperaturc rongc
hetwaen 70090 and 1:00°0, the covrveaponding forming tools are
zxposed te high thermal and mechanidcal loads. ln particular,
rapid temperature changes and chemical reactionms or welding ol
the tocl surfacee with the material to bo formed iupoge high

demands on the materials from which the Fforming ftools ave made.

It i& knmown te use high-temperature resistant alloys, such as
For example Inconel 718 or Stellite 21, to produce forming tools
af vhis type. When the foarming vtoals produced from thesge high-
temperature resistant allove are used, adogs cracks, which lead
Lo premature failure of the toel, are preflfercutially fozrmed in
parcicular during the axtrusion ©f polygonzl scectiong.
Furrthermora, when theras tonlsd arve usgecd for prolonged pesriods at
high temperatureg, the dlimensional stability decreases on
acccunt of a rveduction in the hot strength of the alloys as a

ot

result of what are known ac aging phenomens,

Furthermore, it is known to use tungsten/heavy metal allovs as

materials for forming tools of thisz typs.
The term tungsten/hecavy metal alloye is used to refer to allovs
which are bhaged on tungsten and, in additicon to a tungsten

centent of the order of magnictude of approximately 80 o 99% hy

- -
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weight, also contain binder metals, such as iron, L“ahﬁly Cobial L
ale!

or copper. The addition of ghyomium to increacae the ha

M

Lo improve the regigtance of heavy matrtal allova to

corrosion is aglso koown,

The mingsten/heavy matal alloyas are generallyv produced by powdex
metallurgy, 1nvolving Ccompresging tihis gstarting powder angd
sintering with the binder metals in Lhe liguld phags. Cuompared
to pure tungsten, tungsten/hesavy mstal alloye ave roelatively
rieti le and sagy o macdhine .

PDE 27 &7 832 (2 describess ths use of tungsten/lisavy nuelal

W

? w3

alloy compricing 90 to 37% by woilght of tungsten and 2 to 10% by

wt

weignt, of ivon anad/or nigksl, and also, 1f appropriate, up to 8%

by weight of alloying elements, sugn as chromiumn, molybdernum or

i

cobalt, fwor the production ol Lools fur Ll holb-Logming of

metals 1nn Che gollid stakzo.
Metale which are mentioned as belng sultable for forming using
Lools made from this alloy are in parvicular steel and copber.

Tools mentlionsd iucludes exbrustion dies.

When thege kunown tungsten/heavy wmetal allovs are ussd for

Lorming tools, ths rtools are subject To a parcicularlyv nich

frictional stress in particular when forming copper «ud cupper
alloyc. A chemical reaction with the copper material leads to
Sl

grooves haing formed on the surfa oL the forming tool, with

the result that Cihe surface guality oi the tormed workpieces is

inadeguate altey only & relallively shusl Lime., To avoid chis, it
18 neccegsary for the tool to underge complex polishing work at
ragqular, relatively ghorit intervals.
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Therefore, the cbicsct of the prssent invention is to provide an

alloy for tools for the hot-forming of coppsr and copper alloys,
the use cf which leads e a considerably reduced formation of
orooves on the tool surface and To a reduced formation of edgs
cracks during the forming of polyvgonal ssctions, and Lherclore
to an improved sexvice life of the tools.

According to ths ianvention, this & achieved by using a
Lungsten/heavy metal alloy, consisting of 80 to BY.%% by welglt
of tungsten; 2 to 7% by weight of chromiuw, renaluder blodeg

matal .

The considerably raduced formacion of grooves O cthe gsurtacs Of
forming tools when using the alloy according Lo ths lnvenbion
wag altogether surprising, cince the alloy according to the

invention, which has a2 low btungsten conttent comparsed to the

known ctungscen/heavy metal allovs, does noi have eithery a higher
hot hardness or hot strength or an inpgroved roslsbLansue LU
oxidation than these known tungsten/heovy moctal alleys or than
the high-femparature registant alloys, for example Inconsl 718,
Stellilvte 21, which are uged for Lorming Corls accordiing to the

pricr art.

As The perasan gkilled in the aret ig aware, the resigtancs to
oxlidacion of tungsten/heavy neral allovs is only improved by a
chromium content of 10% by weight and sbove. However, overl ab
chromium contents of over Y% by weight the alloy according Lo
Che invention 18 madae consideraniy more hwvittle, so that it is
no longer suitable for the production of forming tools.
Therefors, it is not possible to explain Lhe sLlect whleh
regults in this rcduecced formation of sroaves.

Forming toolsg made from the alloy acocording to the invention do

NOT show any signs of 2 drop in thelry excellent resistance o



CA 02365366 2001-12-18

Llte LDouruelilon of grooves sven aller proloasgsd usage at high

temperatures, so that polishing work on thne tools can bs
congiderably reduced or even eliminated altogether. When forming

polygonal sacruions, vhave are no aulge oracks om The Tormiyey

LoOls even after prolonused usage.,

The tungsten/heavy metal alloy amcording te the invention ic
mest expediently produced by powder metallurgy, imvolving
comprassing the starving powder mizgure and gincering at &
temperature at which the binder metals contained in the alloy

arg at Least parbtially in the ligulid phase. Thic leads to o

irvually L00% dengibty of vthe allov.

The finished silnrtered alloy can 1T necessary be machinsd o ohe

|

desirved final shape of the forming tool withoutbt Jdifficully.

O

The Hinder in Fhe Tungaren/haavy metal alloy preferably consists
of nickel and/or Lron, although the bindey metvals nickel znd

ron may ai3C be completely ov partiaslly replaced by ollie=o
o

& e

inder metals, such as Mo, Co, Cu, Al, £i, H€f, RBu, d and Re.

The uge of an alloy comprising B2 co B85% by welight of tungsrten,

¢ Lo 6% oy weight of chromium and 9 to 14% by weight of nickel

and/or iron has proven saxtﬂ&uiﬁxlv advantageous .

If the alloy according to the inventicon ls used to produce an

exbrusion die or an extrusion mandrel, the advantages of s«

P

reduction in the formation of surface groovas bacome

o

particuiarly apparvent. Fuarthermore., when ese; rading polyagonal

sectiong, the tendency to form edge cracks 18 reduced compared

o alloys which llave previously Leen used, which ilndlocates a

] J“ﬂ

relatively improved thormo-mochanicaol fao atiguce streanoth.

f?\
s I8 o
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The invention is explained in more detail below with rcoference

o axamn i eas.

Example 1

Extrusion dies for the axtrusion of yrecoctanwular sections with a

ing
say

cross seorion of 47.58 w 12 mm2 were produced from &
cungsten/heavy metal alloy according to the invention acomtaining
82% by weight of tungsten, 8% by weiuhil of nickel, 4% by welght
of iron and 6% by wceight of chromium. To do this, the
novrresponding metal powders, with a mean gyralin sizse of 4 to 8
um, were mixed and wesre compressed To form suitabie bhianks by
means of die presses. Thsil, Lhs Dlanks were sintered under
hydrogen at approx. 1500°C Loy 2 hours; go as to form a liguid
phase. The sintsred blanks were then given the degirved final

dimensions by machining,

Bxamploe 2

For comparative tests, esxtrusion diss made Lrom a tungocten/hocavy
metald alloy according to the prior art conbtaining 92% by welght
of fungsterl, 4% by welgihl ol nickel, 2% by weight of iron and 2%
by weight of chromium were produced in the sams way as in

Example 1.

Example 3

Once again for comparative tests, oxtrusion dies heving the same
dimensions and esxtruded sections asf in Example 1 were machined
from & commerclally availabie semi-finished product made fFrom

Lhe higbh-lemperature resistant allavy Inconel 7.8,

Comparative tssts
o compare the individual extiraginm dies with one anorher, the

Vickers hardieszes of each allov wers measured ar room

=R w
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tenperature, oxidation tasts wsasre carvied out at S00°%8 for 5
hours in airx, and cxtrugion tecto using copper at a forming
temparature of 8780 anc a redugtrion i ornsa secthion of 11580
were carrised out.

T Bremples 1 and 2, rewurking was in sach case carxied out on
the cutrusicon dico by poliching the extrugion die 1f the surface
guality ©of the extrudate was insufficient on account of
cxcessive foxmation of grooves. the end Of the service life of
the extrusicon digs ways reached when this dimeosional deviallows
onn the extrudatce causcd by the roeworking wore cxoecsive.

In Evample 3, the end of the sexvice life wresulhked from =dge
cracke in the die, which first became visible after Jjust 16

2rlrusion vpsrabions «lid Leddans continuously mors pronouncsed,

The results of the comparative tests are compiled in Table 1

helow:
Table 1

Extrusion die Hardness HV 10 Oxidaticn removal in mg/om
Number of sxtrusion operablonzs unllil reworking of bLhe die
reguired Number of extrusion opcrations boforve the cend of the

gerwvice life of ths dis

s¥ample 1 according to the invention 30¥ 84U YU 243
Prior Art Example 2 344 71 & 50 |
Example 3 4056 0.3 - &3
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Claims

1. The use gf z tungsten/heavy metal alloy, consgisting ©f ¥U TO
82.%2% by weight of tungsten, 2 to 7% by welght O clhiromiun,
remalnder binder matal, for toels for the hot-forming of copper

and copper allovs.

2. The use of a tungsten/heavy metal alloy as claimed in clalm

1, charascteriged in thalt the binder conoicts of nigkel and/or

ilyon.

3. The use of a tungsten/heavy metal alloy as <¢laimed ifn clalm 2
or 2, charactarized in that ths alloy conedlscs of 82 to 25% by

waightt of tungsten, 4 to 6% by weight of chromium and 9 to 14%

by welght of nlckel and/or ilron,

1. The use 0f & tungesten/heavy metal zalloy ag cloiwed in one of

GiLaimeg 1 o 3 Foar swibtrusion dizg and exbrusion mandgarels.
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