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Properties of High Carbon High Chromium Dies Steel CRD
with Reduced Ratio of Iron Sand Origin Steel Content

By Kiichiro Shinji, D.S.E., and Sukeo Nagashima
Yasugi Works, Hitachi, Litd.

Abstract

The high carbon high chromium dies steel CRD, a speciality of this Works, has
hitherto been made integrally from the raw iron material of iron sand origin. How-
ever, in view of the present shortage of this type of iron the writers recently carried
out an investigation to see whether the use of it can be economized at no sacrifice
of excellent quality of the product.

The research was conducted in such a manner that several types of dies steels,
each with different content of the raw iron of iron sand origin, were manufactured
using high frequency induction furnace and electric arc furnace, and the products
were carefully compared to examine their characteristics under various conditions.

The results were discouraging when viewed from the point of the saving of iron
sand origin raw iron, but they, on the other hand, attested entirely the excellent
quality of our CRD steel.

The results may be summarized as follows : -
(1) In impact value vs. equal hardness, displayed when tempered at 100~750°C
after oil quenching at 950°C, the steel made solely out of the raw iron of iron

sand origin (hereinafter abbreviated to 10025 iron sand steel) showed the highest
value.

(2) When tempered at 600~750°C after oil quenching at 950°C, elongation and
reduction in area vs. equal hardness became larger and tensile strength be-
came a little higher as the content of iron sand origin raw iron increased.

(3) When annealed at 880°C and tempered at 625°C after o0il quenching at 950°C,
impact value ve. equal hardness at high temperatures proved highest for 1002
iron sand steel. '

(4) 10025 iron sand steel has shown also the largest elongation and reduction in
area vs. equal hardness at high temperatures when heat-treated as stated above.
In regard to tensile strength, however, the difference of the content of iron
sand origin raw iron has caused no substantial effect.

(5) The effect of the difference of the contents on deforming ratio after heat treat-
ment was not obvious.

(6) The durability was tested by means of the Matsumura’s repeated impact
testing machine. When annealed and tempered after quenching 10025 iron sand
steel showed the highest durability.
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A 7 | 2.160.34/0.19] 0.037| 0.15| 13.36| tr 0
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Fig. 24. Relation beiween Punched Times and

Max. Height of Warp at Edge
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Table 6. Hardness of Punching Dies (Rc)

. o B g A ik A
A | W
B 3|4« A | B Q| 45 #
i 59.3 | 59.9 | 59.8 | 60.0
A5 —ia ' 1 s —r — ——
2 | 59.0 | 604 | 60.0 60.0
1 |+ 59.5 60.2  60.0 | 60.0
AG .. — e = 35 —
2 59.1 59.9 | 60.0 60.0
7% B # E (mm)
Table7. Abraded Amount (mm)
MmE| THEBER | %A BEEE
A5 | 0.145 0.170
A6 | 0.167 0.195
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