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STUDY ON CARBIDES IN COMMERCIAL STEELS
BY ELECTROLYTIC ISOLATION (IV)

(On Carbides in Low W-Cyr Cutting-Tool Steels)

Tomoo Sato, Dr. Eng., Taiji Nishizawa and Masaaki Ohashi

Synopsis: :

Carbides electrolytically isolated from low W-Cr cutting-tool steels were studied by X-ray
and chemical analysis, and the folfowing results were obtained. )

(1) The principal carbide in annealed structure of low W-Cr tool steels was MyCq (s-car-
bide). Cementite containing W and Cr (f-carbide) also appeared in the low-W grade steels.

(2) By tempering of these steels, hexagonal e-carbide precipitated in the first stage, and
@-carbide in the third stage of tempering, and at last s-carbide appeared by the tempering
above 650°C.

(3) In the fourth stage of tempering, an enrichment of Cr and W into carbides occurred
and was increasingly marked with the rise in tempering temperature. The rate of enrichment
of W into carbides was exceedingly slow compared with that of Cr.

(4) In an chromium-free- W steel, x-carbide was decomposed by annealing, and by heating
to quenching ‘temperature, accompanied by the formation of WC and p-carbide. This tendency
was reduced by the alloying of Cr, V and Mo, and was promoted by Ni, Co and Si.
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Table 1. Chemical analysis of specimens.
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Table 2.

annealed specxmens (annealed at 750°C).

Metallographlc analysis of carbides and ferrxte in the

Steel Ammount of X—ray pattern [Composition of carbidés t%) Composition of ferrite (%)
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Fig. 3. W, Cr, C concentrations in carbides

and matrix in the quenched SKS2 steel.
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Table 3. Metallographm analysis of carbides and matrix in the quenched
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‘Fig. 4. -Hardness of SKS2 steel quenched
from 1100°C and tempered at various tem- 7
peratures for 1h. The kinds of ' car-
bides isolated from these steels are shown.
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specimens (quenched from 850°C).

Stéel’ Amount of | X-ray pattern Composition of carbides(%)};Compoéitidh of matrix (%)
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Fig. 6. W and Cr concentrations in carbides,
isolated from SKS2 steel, quenched from
1100°C and tempered at 700°C for various
periods.
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‘Comparison of diffusion rate of C,
(by W. Seith)
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Fig. 8. Undissolved carbides in quenched

1 ZI%C 2°39%W steel.
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