5522 A4 12 ) PEEEEEFIR 201245 12 A
Vol.22 No.12 The Chinese Journal of Nonferrous Metals Dec. 2012

TEHES: 1004-0609(2012)12-3409-07

DK D AN R E SE TR N 3T #8240 98W-1Ni-1Fe 3 K
4 BE B9 52 M

¥ OF, LEE, X & REH, & B, EHK
(PR MARREEFERLRE, Kb 410083)

# 2. XH XRD. SEM. BET. Zeta 75507 T BAIF ST ER S o i 1) 2R Th 35 2 770 B T R (S A) VR Gy 4
JEHIEE AN 98W-1Ni-1Fe Ky ARMEREHI LM o S5 R ]: BREE SRS AH) A SioRE AN A T ks B AR SR 4 K, HLAR v,
PEF] SA (RER MR T 3XFh A a3, [N, BREFSPER R TR BB A AR 2R . SR w308 BEMAEH,
1M SA IS INAE A8y AR FRPRLAR A1 S0 a8 &) AR S B i Zeta HAAZAE AN . BRI 5O A 45k ACRIURE 1) AH
HHFIIMK, AR TMARMERE S, HAE R B R,

KB A 9O8W-INi-1Fe; BRI CLIE; RIENETER]; ¥R MR

RESES: TF124.39; TF124.5 MEkRERD: A

Effect of ball milling modification and surfactant addition on
properties of ultrafine 98W-1Ni-1Fe powder

HAN Yong, FAN Jing-lian, LIU Tao, CHENG Hui-zhao, GAO Yang, TIAN Jia-min

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The effect of ball milling modification time and surfactant addition on the properties of ultratine 98W-1Ni-1Fe
used for powder injection molding was investigated by XRD, SEM, BET and Zeta potential methods. The results indicate
that the grain is refined while the lattice strain increases with the elongation of ball milling modification time, and the
addition of stearic acid (SA) intensifies this changing trend. At the same time, the ball milling modification effectively
eliminates the aggregation and increases the loose packed density, meanwhile, the addition of SA makes the particle size
distributing more homogeneous, and the loose packed density is improved. The change of Zeta potential shows that the
ball milling modification intensifies the repulsive force between powder particles, leading to stable dispersion without
secondary aggregation.
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Fig. 1 XRD patterns of powders: (a) As-received powder;
(b) Milled for 3 h without SA addition; (c) Milled for 3 h with
SA addition; (d) Milled for 5 h without SA addition; (e) Milled
for 5 h with SA addition; (f) Milled for 10 h without SA
addition; (g) Milled for 10 h with SA addition
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Fig. 2 Change curves of grain size(a) and lattice strain(b) with milling time
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Fig. 3 SEM images of powders at different
ball milling times: (a) As-received powder;
(b) Milled for 3 h without SA addition; (c) Milled
for 3 h with SA addition; (d) Milled for 5 h
without SA addition; (¢) Milled for 5 h with SA
addition; (f) Milled for 10 h without SA
addition; (g) Milled for 10 h with SA addition
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Fig. 4 Laser particle size distributions of powders
at different ball milling times: (a) As-received
powder; (b) Milled for 3 h without SA addition;
(c) Milled for 3 h with SA addition; (d) Milled for
5 h without SA addition; (e) Milled for 5 h with SA
addition; (f) Milled for 10 h without SA addition;
(g) Milled for 10 h with SA
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Fig. 5 Change curves of D5, with milling time
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Table 1 Specific surface area (Sggr) and BET particle size
(Dggr) of powders

Sample SBET/(mZ-gfl) Dgpr/nm
As-received powder 2.48 128
Milled for 3 h without SA addition 2.15 148
Milled for 3 h with SA addition 0.45 707
Milled for 5 h without SA addition 2.69 118
Milled for 5 h with SA addition 1.30 245
Milled for 10 h without SA addition 3.06 104
Milled for 10 h with SA addition 1.46 218
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Fig. 6 Change curves of loose packed density with milling
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