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Plastic deformation of Ni graphite solid self-lubricating material

ZHU Ding-yi, CHEN Jirrlu, LIN Dengyi
(School of Materials Science and Engineering, Fuzhou University, Fuzhou 350002, China)

Abstract: The Nrgraphite solid self-lubricating material with good plasticity was prepared by melting method. An
attempt was made to investigate the deformed microstructure and properties of spheroidal and flaky graphite. The
results show that the Nrgraphite alloy presents nearly “V” shape in three point bending test without brittle fracture
at room-temperature, the elongation ratio of spheroidized as-cast specimen is 15. 7% while the tensile strength G is
259.5 MPa. The ingot is hot-forged at 850 C to sheet with thickness reduction of 75. 8% . After deformation, the
graphite perpendicular to compression direction forms a high density fiber morphology, and the tensile strength
along fiber direction increases accompanied with the decreasing of ductility. During the extrusion forming process,
the flaky graphite rotates along the stress orientation and cleavage fracture takes place in weak interface, then the
relative slip among cleavage planes and bridging of graphite flake lead to the formation of long fiber-like microstruc-

ture. Intergranular crack generates and spheroidal graphite is stretched gradually during the bruising process.
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Table 1 M echanical properties of Ni3. 5% C alloy

. - O,/ g G/

M aterial condition MPa % M Pa

As cast (spheroidization) 251.5 15.7 53.6
As cast (norr spheroidization) 243. 8 13.2 55.2

Hot-forged sheet ( spheroidization) 294. 6 9.4
Hot-forged sheet (nomr spheroidization) 287.3 6.6

1 =% iR
Fig. 1 Deformed morphology of three point

bending specimen ( Nonspheroidization)
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Table 2 Deformation temperature and

corresponding compress variation ( spheroidization)

Deformation temperature/ Compress variation before

C cracking/ %
800 57.9
850 75.8
900 64.3

2 850 C il i 4 A2 T ARKE T3
Fig.2 Deformed morphology of hot-compression

specimen at 850 ‘C(Spheroidization)

3 Ni3.5%C #44 850 Crlih A& Y5 I 414
Fig.3 Microstructures of Ni3.5% C alloy after hot deformation at 850 C

(a) —Perpendicular to compression direction, spheroidal graphite; (b) —Parallel to compression direction, spheroidal graphite;

(¢) —Perpendicular to compression direction, flaky graphite; (d) —Parallel to compression direction, flaky graphite
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Fig. 4 Tensile fracture morphologies of

hot rolled plate

(a) — Spheroidization; (b) —Non-spheroidization
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Fig. 5 Crack configurations of graphite

after compression deformation

(a) —Spheroidal graphite; (b) —Flaky graphite



. 766 * o EAT 4R R 2006 4 5 A

/
g . s
i e
\
B 6 HoIRASRAE IR AR N I EH T B

Fig. 6 Deformation process of spheroidal

graphite due to plastic flow stress
(a) —Spheroidal graphite stretching
gradually due to plastic flow stress;
(b) —Sketch map for deformation process of spheroidal

graphite parallel and perpendicular to compression direction
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