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ABSTRACT

To investigate the effect of graphite morphology on the degree of hydrogen embrittlement
(HE)in cast irons, flake, CV; and spheroidal graphite cast irons were cathodically hydrogen-charged
and were tension-tested. Also, the relationship between matrix- graphite interface and HE was
studied by electrochemical hydrogen permeation test method. The degree of HE of flake graphite
cast iron with large interfacial area between matrix- graphite was more conspicuous than that of
CV or spheroidal graphite cast iron. The tendency of HE of as-cast structure was more remarkable
than that of annealed structure with ferritized matrix. As the result of hydrogen charging, the
tendency of interface decohesion between matrix-graphite was increased in flake graphite cast
iron and the trend from ductile to brittle fracture mode was observed in CV & spheroidal cast

iron.
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Table 1 Chemical composition of specimen (wi %)

Sm;‘j;"""’ ClsilM | P | S IMg|Fel|CE
Fike G CL |3.18| 155 | 1.10]0.0%[0.021] — [Bal |3.70
oV G.CL |3.75 | 2.7 0.13 [0 122]0.0n [o.01 | Bal [4.67
Sphereida 3.30 | 2.69 | 0.12|0.07[0.012 | 0.02 [ Bal | 4.2
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Photo 1 Microstructure of specimen
(A) Flake graphite cast iron, X200, 5% Nitol
{B) CV grophite Cast iron, X200, 5% Nital
(C) Spheroidal graphite cast iron, X200,5% Nital
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Table 2 Tensile test results

9 (Potentiodynamic method) ol 2] 8ked ImV/ U.T.S. (MPa)  [Uniform elongation(%)  Total elongation (%) ]
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Flake,in air’ Flake, in hydrogen

Spheroidal , in air Spheroidal,in hydrogen

Photo 2 Scanning electron-micrograph of cast irons fractured (As-cast)
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Spheroidal, in air Spheroidal,in hydrogen

Photo 3 Scanning electron micrograph of cast irons fractured (Annealed)




(A) Flake,in air,250

—

(B) Flake,in hydrogen, X200

(D) €V, in hydrogen, X200
Photo 4 Fracture profile of flake & CV graphite cast

iran (As-cast)

(C) CV, in air X200
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Table 3 Calculated diffusivity, solubility and permea-
bility of cast irons (As-cast)

{C) Spheroidal,in hydrogen, X200

Specimen Diffusivity Solubility |Permeability

{cd /sec) gatom H |.g atom H

m cast iron |{sec,m cast iron

Flake G.C.1.| 4.96x10"* 0.79 3.92x10"*

CV G.C.I.| 1.39x10"* 0.40 5.56x10"*

Spheroidal 1.54x10"" 0.25 3.85x10*
G.C.L

(A)Spheroidal, in air, X200 (B)Spheroidal, in hydrogen, X200

o) ¢

(D) Spheroxdal in hydrogen, X200

Photo 5 Fracture profile of spheroidal graphite cast

iron (As-cast)
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