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85% —98% I A B Cd, Ni, Fe, Mo, Cr
FLEARMESE., WNi-Fe 6 & B HRE
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Fom R eEREE I5%h . 8
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FREEr A 2.91, 2.66 F1 6. 50 pm
B9 W, Niftfl Fe ¥t B —EMBEEARS
20), MR GR L R, HRESWT
AT A I MEREE, SoREH. —
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WA D, B FEEAERE RN,
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Table 1 Physical properties of W, Ti,
Fe elemental powder
Poorer— -
characteristic w ML Fe
famd pm 2.9 ol ) 6.350
Surface area
(BETY/(emi-g hy -2 080 0.7
Apparent density 1,64 0.60 2 39
Hlgrem™ )
Tapping deusity & 00 1 54 3T
/flgrem™)

AR EHRE, HM SRR A
EMEALRGWE R AWK ALY 28
TR GY B = 74:2501, HETIMES &
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BE2h EHEERN 11ST, FiEH 40~50
/mn, WENEZRF 4% (EBRTH). &
SHEE Y 10T, EHREEHRMEETR
Bifs. PABEZESTHETS, HERLIZN:
MWEEILL 4T/ mn B93EE T 250C friR 2
h, UMEHEATTHEE; B 3C/min 77
500C, REO0.5h, UBEATETTES
#; SRIGEL 10T /min EEHE AF 950C, &
R 0.5h, MEREEBLERE —EBE.

7 60 min Bf, E &M EHE N 18. 09 g/cm’
(99.6%), BTFHRE, AEWHEKKAE
i WEREM, SENEN, EENEE
KRR

18.2

178t

MREERTEHEER U THTEMELRE 2”4
2, BEREN 1400C, R 2h, UESA e
BUEAEED, FHTFRHMAE, FE1530T o
BT, BEPd. REHTESY
m, LM SRS, e

16 2
2 %%E"ﬂ-ﬁ 0|0 20 36 40 30 &0
t/mun

#1400 CEAMBES 2h 5, 2RE
FEMHIFFH WS, BN, BHBEMESR B 1 71530 ¥Rt ik
BERREAENEESTH 16,19 g/om’ A B S REMEIHXE
16. 88 gfem’, HE B EF M 89, 2% W Fig-1 Reglation of sintered density to time

93.0%, EHTRE—
LB EE R R, MW
JIMF IR RS
5HHE.
FHRE T, ®4
By, B R A 5
WARGEE FLHA, Wi, REREBEASE
Bk, o WHEABFEE HEREBA
WaRNENRAR WERENAEAA, AERHE
MILER. HERMBASTERE 1020 fERE
R, mERHE LA ERER. T
WERHSEDT 30% ~35% (B ¥ WS
BRLESE, FHEEEHMARELI 2K
¥, RURFRAREFR, WER B
Tty 1 8 F HLgoE 2 B2 Hikrt &0
SRR A . A TFHERE, &
R A R, EEMN 93 0% IREE
98.0% ., {HIATHIIRE HFH 550 MPa, £33 30
~45min WTESEEENT, A ENHRERE, 48

B EE, BT
A FILE A SHE
TRYEH (L fLBRAY S

EECE, W RER R

during liquid phase sintering at 1530 C
{a}—PIM; (b)—PM

MEHWESEN T, £ 15 min HE
M, SEMEENY 05.2%, KNE&4&C
BEEHEBMEE (813 MPa) fl — & M E#

HFEMRERSEHE N 45~ 60
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HRELE, ERIR AV E AR, #
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£We = pw - PL/XK - TLY), ®WERMET
B EK, BETI#HEENS&bmaEit
18, FartrmEESE, B TPAEES, §F
REEARE AT ERLE, HhulssEnr
BE. BHAGEmERKBREESER™
MR ES ST, EEEEEAKNERT.
HEEMNEER, HEESH oY, FE2
HPEERIE A LE .

WE2AUEY, PIMESEHMEBEH X
4] REMER PMUESSHBERETE
H. X5 PIMEEMBRALEHEXER.
M WILEA B MAES T SRR, LK

MR ARz L. FHRESEHRHARS
WE RS, ¥HEHM y-(Ni, Fe, WM+
BSMaoRE WS WHAEM W ERZ
A, KGR WHA y HEEKX, mE
Na)frm, HILW/AXoHES, mEs3
(a); MAXAEFEREREBHES SN EMN
FHEERTBSFAEA r HEH, mEH?2
(Y REF AR A ADFR—, W 3(b).
®2 TEXREREBERGT, HERES
M RO R
Table 2 Comparision of maxium values

of the physicomechanical properties of
P/M and PIM specimens

oo/ MPa ay o/ MPa /% HRA MNates

PM 860 664 14._6 65 Unhomogeneous

BRI W-W MEEE R
FIPEE TR, YFMEXRT 1%, SE0EsE
KAREDS S, BERAEMHRE, S&HR
AEFEFFHRE98.7%, SSHMBE. MEANT
R, AXEE, SRS
MILES 7 U R 2R A A S E O
Ko

HBEENMEMAL, [TUEIENIE

PIM 1030 692 16.2 69 Homogeneous

Ref[14] 91728 602+918.2-1.0 631 5

FEERMAZMREASRRBRSSRE
ERNEA, FAEEHPM LY, §IKERNH
TWHHEZRE. ORER WRKE, LU
HNifl Fe BrB S5, SFHE W HH
Ni/Fe IO EEE 7, B0, Ni/Fe &%

! RERERET, 95W-3.5N.1.5F: & 2/ BHMASU - 100)
Fig.2 Optimum sintering microstructure of 95W-3. 5Ni-1. 5Fe alloy
{a)~—PIM at 1 530 T for 45min; (b}—PM at 1530 T for 45min
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#2530 TS 2h, PIM G155 PM M & &0 FLBK HBE( < 100, RE M)
Fig.3 Comparision of pores between PIM and P/M

after sintering at 1530 C for 2 h ( X 100, no corrosion)
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PROPERTIES AND MICROSTRUCTURE OF
TUNGSTEN HEAVY ALLOY BY INJECTION MOLDING

Fan Jinlian, Huang Baiyun, Qu Xuanhui, Qiu Guanghan and Li Yiming

Central South

State Key Laboratory for Powder Metollurgy,
[Iniversity of Technology, Changska AiQ083, P. R. China

W-Ni-Fe heavy |alloy with higher content of tungst<n/has a series of good properties, such as high densi-
: applicable to be used as peneirovs, armor-piercing bullets, and radiation shielders. Pow-
a potential advantage in monulacturing small parts with complex shape. The injection

process of 95W-3. 5Mi-1. 5Fe sathples molding was investizated, and the sintering process and the dependence of proper-

ties cn microstructures were di
alloy made by PIM is higher, t
Key words

. Compared wwish traditional powder metallufgy (PM}, the properies of this kind of
distribution 5f wardness and microstructure are pniform.

tungsten heavy alloy powdsrinjection molding property micrgstucture

(W5 RBE)
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