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Abstract: A new high density alloy NiW750 was developed, which was based on the faced-center cubic
solid solution structure and aging strengthening mechanism. Microstructure of the alloy was observed
by SEM and TEM. The material characteristics under dynamic compressing loading were investigated
by using the split Hopkinson pressure bar test. The comparison among the NiW750, ultra high
strength steel G50 and tungsten 93WNiFe was also conducted. The results show that the NiW750 high
density alloy has the best comprehensive properties among three materials. After aging at 750°C /5h,
the tensile strength of NiW750 can achieve up to 1746MPa, while the impact toughness (ayy) can
achieve 113]/cm?. Under the condition of dynamic loading, the material shows strain rate hardening
effect obviously as its dynamic flow stress can reach about 2250MPa. The adiabatic shear bands are
formed within specimens in the direction of 45° to the central axis with a bandwidth of 80-150um at the

' and a wide transition zone, so as to avoid the premature emergence of the

strain rate of about 5500s™
shear fracture.
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Run/ Ryo.2/ axu/ Density/
Specimen

MPa MPa (Jeem %) (geem ?)
NiW750 without 1435 1262 268 11.4
aging
NiW750 aging 1746 1571 113 11.4
at 750°C /5h
93WNiFel!t] 1286 1255 13 17.7
G50L8] 1810 1590 67 7.7

it TR LN T T 2 R AR T R RS A A
SR L 2k H 1400MPa LA b, s 8 (aw) 33
270]/em? HEREIL T 93WNiFe, BRUZS A 415 5] ik —
Al Prhrsk A B] 1746MPa, aw FE#] 113]/cm’,
RATS SR 322 55 F Il 795 F b RE. B R AT B RIS
NiW750 £ 4 B A WA LR G TR RE
2.2 BSAR

HE— 2P ML NIWT750 4 4 MO TE 30, dn il 2 B
s AT DA I 4 1) AR A B PR 2 U ) THC 37
SEAE o AR A B i R RO BE AR A R L iR R
BITE 12pm 47 . SR B R A0 1Y /N B0k hy ok
B HEARZ N 1pm B E 3 frR . 8 i 6E i
EDS 70 #r (LI O IZREW R o i3 2 Fros . 1
Wi R E NG TENEEY . FE8Pradg R
BB EVE TR A, G AR D — &84 LR D)
TEAAEAE . I ARRCAE B R 5 W0 1) V5 il A — 5% T 5%
W) KL A T i — 2D BT

K2 NiW750 £ 4 1 o 412
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Table 2 Chemical compositions of the un-molten substances
Element Mass fraction/ % Atom fraction/ %

Ta 5.91 4.55

Co 2.14 5.06

Ni 12. 84 30. 46

W 79.11 59.93
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Fig. 5 Morphologies of the NiW750 alloy by TEM
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Fig. 8 Longitudinal section microstructures of the NiW750 alloy without aging treatment at the strain rate of 5330s !
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