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Premium Gas Atomized Powder Metals and Alloys

SPECIAL 'he Special Metals sugeloy povder poducts &cility a Princeton,
METALS Kentuky, was custom it for the poduction of high-ptity supealloy
and other paders. It ofersa combinéion of production equipment and
quality mangement unequaled in the indystrCurent output eades
around a million pounds (450 tonnes) of sigtlely powvder a yar

The frst st in the poduction gcle is dosely relaed to Special Metals’
world leadeship in \acuum induction melting teéaolagy. The pavder
process bgins with pemium gade emelt and vigin materals vacuum
melted in a 2000 Ib (900 kg) pacity fumace athe top of the 30 ft (9 m)
atomizaion tower.

The efined melt is powrd though a tundish nozzle assdyht the
base of the furace impacted § argon, and dispesed to cede a fne
powder collected in the leer chamber of thetamizaion towver for
further piocessing

A seilies of si@es ae used to condt the paticle siz distrbution. Typically,
coasse fiactions of pwder ae removed For the most speciakl apli-
cations,the alead/ fine domized pavders ae sceened to mvide mderal
less than 50 mions in sie.

Screened pwader is bended and p&ed into container for consolidéon
by extrusion or hot isost& pressing After consolidéion, the containes
are emoved by madining. The consolideed pavder billets ofer
significantly improved ultasonic inspection gabilities compaed

with corventionally processed allpbillets.

For more information contact:

Special Metals Coporation
Atomized Powder Dvision

100 Industial Lane
Princeton,Kentuky 42445 Phone +1 (270) 365-9551
USA Fax +1 (270) 365-5910
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The Special Metals Powder Quality

Special Metals gon a@omized pavder is poduced underdremely
tight contols and suppaoed by laboratory facilities for chemical,
metallayraphic and pkisical popety tests to @rify conformity
with the highest eels of aebspace equirements.

Chemical
Uniformity

Figure 1

Chemical sgregation in
the pavder maerial (on
the iight) is consideably
less when compaed to
the cowentional in@t
metallugy (below).

To increase the tempature and siss
cgpabilities of gas turbine enges,the
aespace indusyris resoting to ever
increasing lgels of alloy additions.
Powder piocessing of supaloys was
developed to aieve a micoscopic leel

of chemical unibrmity unobtainale
using corentional melting tdeniques.
Cornventional melting @sults in slwer
cooling duing solidification, creaing
large interdenditic regions which male
homagenizdion difficult.
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Microstructural The high coolingates assoctad with Even with alloys having low secondar
Uniformity

powder metallugy provide a unibrm alloy  phase érmation, the miciostiuctural
content and airfe dispesion of secondgr  uniformity of pavder pocessed allgs
phases sutas carbides and bdes. is unequaled

Figure 2

Chemical unibrmity is reflected in theihal billet micostiucture where impovements in gain stuctural
uniformity are deatly evident.The pictue on the left shes corventionally melted and cast UDIMET aljo
720 billet. On theight, the UDIMET allgy 720 billet is an tomized pavder metallugy product.

Improved
Workability

Figure 3

SSHIP povides impoved
forgeability over coven-
tional HIP consolideed
billet. Severe cadking is
evident in the coventional
maerial (left) after upset
forging. The SSHIP
processed ntarial (right)
did not ehibit surface
crads after upsetting
and punbing opeations.

The micostuctural contol of the pavder  forming. Even moe adianced pocessing
alloy pemits forgers and ing rollers to use tedniques a being deeloped intuding
more specialied forging tedniques to s&  slightly sub-solidus hot isodia pressing
on weight and werk to near net shees. (SSHIP) to pemit conventional brging
Extremely fine gain sizs (ASTM 12 and and ing rolling of the pavder metal billet
finer) ae possike and pemit supeplastic  maerials.
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The Special Metals Powder Quality (continued)

Property
Improvements

Figure 4

The high yield nozzle
atomizaion process
dramdically improves
the yields of the pader

Figure 5

Providing the basic peder
route maintains the ajo
integrity. The lawv cycle
fatigue caability of the
alloy is improved with
finer mesh sigs.

Special Metals has inqoorated specialied Special Metals peder piocessing ¥ fine
melting and Bomizdion processes parit-  mesh saeening opations and the non-

ting extremel fine pavder distibutions. organic environment maintained ding
As shavn in figure 4,these pocesses powder handlingAs shavn in figure 5,
represent a major impwement in the yield the fatigue life of 270 mesh supatoy
of fine pavders. Melt ielaed indusions, powder ofers major impovements in

always a possibilityare minimizd dumg  low-cycle fatigue popeties.
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Processed
Billet Size

For the aemspace indusyt and br other grain billets. Special Metals pducts
developing makets,the Special Metals have ranged from 0.5 in (13 mm) bar up
powder pocess has an almost unique to as-HIPd billet wighing as rach as
cgpability to offer lage diameterfine 10,000 Ibs (4.5 tonnes).



The Special Metals
atomized powder superalloys
in current production

C Cr Mo Co Ti Al Nb W V Ni Additions
UDIMET alloy 700 0.03 14.5 5.0 17 35 4 — — — Bal B, Zr
Alloy IN100 0.07 12.4 3.4 18.5 4.2 5 — — 0.7 Bal B, Zr
Rene 95 0.08 13.0 85 8 2.5 B3i5 35 A5 — Bal B, Zr
UDIMET alloy 720 0.03 16.0 3.0 15 5 2.5 — 1.3 — Bal B, Zr
Rene 88DT 0.05 16.0 4.0 13 3.7 2 0.7 4 — Bal B, Zr
Others On request
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USA.
Special Metals Corporation

Billet, rod & bar, flat & tubular products

3200 Riverside Drive
Huntington, WV 25705-1771
Phone +1 (304) 526-5100
+1 (800) 334-4626
Fax +1 (304) 526-5643

Billet & bar products

4317 Middle Settlement Road

New Hartford, NY 13413 5392

Phone +1 (315) 798-2900
+1 (800) 334-8351

Pax +1 (315) 798-2016

Atomiged powder products
100 Industry Lane

Princeton, KY 42445

Phone +1 (270) 365-9551
Fax +1 (270) 365-5910

United Kingdom

Special Metals Wiggin Ltd.
Holmer Road

Hereford HR4 9SL

Phone +44 (0)1432 382200
Fax +44 (0)1432 264030

France

Special Metals Services SA

17 rue des Fréres Lumigre
69680 Chassieu (Lyon)

Phone +33 (0)4 72 47 46 46
Fax +33 (0)4 72 47 46 59

Germany

Special Metals Deutschland Led.
Postfach 20 04 09

40102 Diisseldorf

Phone +49 (0)211 38 63 40
Fax +49 (0)211 37 98 64

Hong Kong

Special Metals Pacific Pte. Ltd.
Room 1110, 11th Floor

Tsuen Wan Industrial Centre
220-248 Texaco Road, Tsuen Wan
Phone +852 2439 9336

Fax +852 2530 4511

India

Special Metals Services Ltd.
520, 46th Cross, V Block
Jayanagar, Bangalore 560 041
Phone +91 (0)80 664 6521
Fax +91 (0)80 664 2773

Italy

Special Metals Services SpA
Via Assunta 59

20054 Nova Milanese (MI)
Phone +390 (0)362 4941
Fax +390 (0)362 494224

The Netherlands

Special Metals Services BV
Postbus 8681

3009 AR Rotterdam

Phone +31 (0)10 451 44 55
Fax +31 (0)10 450 05 39

Singapore
Special Metals Pacific Pte. Ltd.
50 Robinson Road

06-00 MNB Building, Singapore 06888

Phone +65 222 3988
Fax +65 221 4298

Affiliated Companies
Special Mctals Welding Products
1401 Burris Road
Newton, NC 28658, U.S.A.
Phone +1 (828) 465 0352
+1 (800) 624 3411
Fax +1 (828) 464 8993

Regal Road
Stratford-upon-Avon
Warwickshire CV37 0AZ, UK.
Phone +44 (0)1789 268017
Fax +44 (0)1789 269681

Controlled Products Group

590 Seaman Street, Stoney Creek
Ontario LSE 4111, Canada

Phone +1 (905) 643 6555
Fax +1(905) 643 6614

A-1 Wire Tech, Inc.

A Special Metals Company

840 39th Avenuc

Rockford, IL 61109, U.S.A.

Phone +1 (815) 226 0477
+1 (800) 426 6380

Fax +1 (815) 226 0537

Reseal SA

A Special Metals Company

200 rue de la Couronne des Prés
78681 Epone Cédex, France
Phone +33 (0)1 30 90 04 00
Fax +33(0) 309002 11

DAIDO-SPECIAL METALS Ltd.
A Joint Venture Company

Daido Building

7-13, Nishi-shinbashi 1-chome
Minato-ku, Tokyo 105, Japan
Phone +81 (0)3 3504 0921
Fax +81 (0)3 3504 0939
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