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Effect of Al content on solidifying structures and
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Abstract: The effect of Al content on the solidifying structures of Nt AFC self-lubricating material was studied.
The mechanical properties and tribological performances were investigated. The results show that when Al content
is 4.25% , the graphite content is high, the eutectic graphite is the main morphology and the matrix of the alloy is
single ¥Ni( Al) solution. With the increase of Al content, the graphite content and eutectic graphite of solidifying
structures deduce, graphite in primary phase has a tendency of spherical transformation. When Al content is
6.85%, the ¥Ni( Al) solution and a small quantity of ( v+ ¥) eutectic make up the matrix of the alloy. When the
Al contents are 8.13%~9.94% , ¥Ni( Al) solution disappears, the solidifying structures of the alloy are composed
of Y-NizsAl, ( v+ Y)and graphite phases. When the Al content is 12.74%, the matrix are Y-NizAl and NisAlCo s
phases with high hardness observed on reticular intergranular in the alloy. The alloys with lower Al content have pref-
erable ductility, improving the Al content is advantage to improve the mechanical robustness and wear resisting property of
materials. The matrix structures of alloy with 8. 13% Al consist of ( ¥ 3;) eutectic phases. The grain size is refined obvi
ously and the comprehensive mechanical properties improve obviously. The wear coefficient and the wear loss rate are little.
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Table 1 Chemical composition of
NrAlFC alloys(mass fraction, %)

Alloys No. Al C Ni
1 4.25 3.5 Bal.
2 6.85 3.5 Bal.
3 8.13 3.5 Bal.
4 9.94 3.5 Bal.
5 12.74 3.5 Bal.
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Fig.1 Solidifying structures of Ni-Al-C alloys
(a)—Ni-4. 25% Al-3. 5%C;
(b)—Ni-6. 85 % Al-3. 5 %C;
(¢)—Ni-8. 13% Al-3.5%C;
(d)—Ni-9. 94 % Al-3. 5%C;
(e)—Ni-12, 74 % Al-3. 5% C
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Fig.2 Relationship between Al content

and area density of graphite
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Table 2 M echanical properties and tribological performances of NrAFC alloys

Impact T ensile Bend Dry friction
Hardness,
Alloys No. HEB toughness/ strength/ strength/ W ear Fatel
(k] * m" 2) MPa M Pa Friction factor (10° 1503 e N- 1 e 1)
1 116 250. 3 366. 69 647.28 0. 160 95. 84
2 185 155.0 419. 00 792.57 0.177 59. 11
3 325 104. 6 589.37 952. 15 0.128 0.23
4 332 99.7 603. 21 1005. 17 0.249 1. 46
5 381 55.6 32.25 80. 68 0.295 1.77
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