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Ung dung dién hinh

Linh vuc i'nhg dung |Kim loai | Tac dung

Daliaa Fe,Sn,Zn Lam sach, da mai

Ky thuat hang khong Al,Be,Nb Jet engines,heat shields

O to Cu,Fe,W Van, phanh, hop s6

bién, dién tu Au,Ag,Mo Cau dao, giai nhiét diot

Ky thuat nhiét d6 cao Mo, Pt,W Thanh dot, thermocouple
lubrication Cu,Fe,Sn bién cuc, solder

Tiép diém (Joining) Cu,Fe,Sn Greases, abradable seals
Vat liéu tUr Co,Fe,Ni Pong ngat dén, nam cham
Ca khi Cu,Mn,W Khuon, cong cu, bearing

Y hoc, rang Ag,Au,W Vat liéu cay ghép, amalgam
Luyén kim Al,Ce,Si LSp phu kim loai, hdp kim
Ky thuat hat nhan Be,Ni,W Shielding,loc, phan xa

Vat liéu van phong Al Fe,Ti May copy, cams
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Ky thuat luyén kim bot

Making Powder-Metallurgy Parts
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i GIA CONG BOT

= TAO HINH NGUOI VA KET KHOI
-ép

-rolling

-extrusion

-injection molding
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‘L Nguyén Iy TAO HINH EP
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‘L TAO HINH (COMPACTION)

= a)-tao hinh bot
kim loai trong
khudn

= b)-Mau trudc khi
nung (green
body, moc).
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‘L MAY EP CO HOC

= A7.3 MN
= 825 tan
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‘L Ep truc I&n

Loose
powder

\

Roll

Compacted
powder


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

* Powder extruction



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

‘L Ep dang tinh
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‘L Hinh dang bt kim loai
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BOt kim loai

(a) §

nﬁ

ES 5853

(a) Scanning-electron-microscopy photograph of iron-powder particles made by atomization. (b)
Nickel-based superalloy (Udimet 700) powder particles made by the rotating electrode process: see Fig.
17.5b. Source: Courtesy of P. G. Nash, Illinois Institute of Technology, Chicago.
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Tao bot kim loai
i phuong phap phun
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Tao bot kim loai
‘L phuong phap nghién co hoc

(a)May dap truc (b)May nghién bi (c) May dap bua
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Ap luc ép cho cac bot kim loai

y 4
i khac nhau
KIM LOAI AP LUC EP
(MPa)
Al 70— 275
Brass 400 - 700
Cu 200 - 275
Fe 350 - 800
Ta (tantalum) 70 — 140
Tungsten 70 — 140
Al,O; 110 — 140
C 140 — 165
SiC 140 — 400
Ferite 110 - 165
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:EO CHE KET KHOI

= (A)-Khong pha long
-Cau nai (lien két) hinh @ @

thanh do khuéch tan o

trong
. Bt pha g 00
-Cau nai (lién két) hinh

thanh do bay hai — *
ngung tu, hodac do nong
(B)

chay cac dung dich ran
(A)
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Nhiét do va thadi gian két khoi
i mot s6 kim loai

Vat liéu Nhiét do Thai gian
(°C) (phut)

Pong, Brass, bac 760 — 900 10 — 45
Sat va graphit-sat 1000 — 1150 8 — 45
Nickel 1000 - 1150 30 — 45
Thép khong ri 1100 — 1290 30-60
Hgp kim Alnico (nam cham vinh clu) 1200 - 1300 120 — 150
Ferit 1200 — 1500 10 — 600
Tungsten carbid 1450 — 1500 20 - 30
Molipden 2050 120
Tungsten 2350 480
Tantalum 2400 480
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Muc két khoi
‘L danh gid bang dod x6p, mat dé
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M4t d6 mau khong ddng nhét
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Mechanical Property Comparison for Ti-6Al-4V

Yield Ultimate
Density strength strength Elongation Reduction of

Process(") (%) (MPa) (MPa) (%) area (%)
Cast 100 840 930 7 15
Cast and forged 100 875 965 14 40
Blended elemental (P+5) 98 786 875 8 14
Blended elemental (HIF) =99 805 875 9 17
Prealloyed (HIP) 100 880 975 14 26

(*) P+5 = pressed and sintered, HIF = hot isostatically pressed.
Source: R.M. German.
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Forged and P/M Titanium Parts and
Potential Cost Saving

Potential
Weight (kg) cost
Forged Final saving
_Part billet P/ part (%)
F-14 Fuszelage brace 2.8 1.1 0.3 50
F-13 Engine mount support 7.7 2.3 0.5 20
F-18 Arrestor hook support fitting 794 25.0 120 25

F-14 Nacelle frame 143 82 242 50
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MOT SO SAN PHAM

Powder-Metallurgy

(a)

(a) Examples of typical parts made by powder-
metallurgy processes. (b) Upper trip lever for a
commercial irrigation sprinkler, made by P/M.
This part 1s made of unleaded brass allov; it
replaces a die-cast part, with a 60% savings.
Source: Reproduced with permission from
Success Stories on P/M Parts, 1998. Metal
Powder Industries Federation, Princeton, New
Jersey, 1998. (c) Main-bearing powder metal
caps for 3.8 and 3.1 liter General Motors
automotive engines. Source: Courtesy of Zenith
Sintered Products, Inc., Milwaukee, Wisconsin.

(b)
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