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On the Characteristic of Cold Work Hardening of Non-magnetic Steels.
(Study :of non-magnetic steel for turbo-generator—I)
Taira NAKANO, Tadataka GoTO and Masatoshi MAEDA

Synopsxs

Influences of various factors such as solution treatment, cold work and stress relief on
flow stress, cold work hardening characteristics and mechanical properties were tesed with
the austenitic cold work hardening steels, 8Mn-8Ni-4Cr, 18Mn-4Cr, and 14Mn-6Ni-4Cr, which

“ have been most widely utilized for non-magnetic retaining ring of turbo-generator. After
tensile cold working up to 30% redaction of area at various temperatures from 20°C to 500°C,
tensile properties were studied at room temperature. The results obtained are as follws.

1) At the cold working temperature between 300°C and 500°C 8Mn-8Ni-4Cr showed the
highest flow stress and 18Mn-4Cr the lowest, but at room temperature 18Mn-4Cr showed the
highest flow stress on the contrary.

2) The investigation of the influence of cooling rate on the mechanical properties of the

specimen with a 30mm squre bar cooled from solution temperature revealed that there was
no difference between air cooling and water quenching with all of the specimens, except
with the steel 18Mn- 4Cr cold-worked at a relatwely lower temperature, which showed better
properties after water quenching. :
' 3) As the result of changing the cold working temperature, tensile and proof strength
‘were increased and elongation and reduction of area were decreased with increasing working
‘temperature for 8Mn-8Ni-4Cr and 14Mn-6Ni-4Cr but for 18Mn-4Cr, tensile and proof strength
were the highest when the specimen was cold worked at room temperature. Therefore cold
work hardening was the most remarkable for 8Mn-8Ni-4Cr at the temperatures between 300
°C and 500°C and for 18Mn-4Cr at the room temperature.

“4) Influence of stress relieving temperature on the mechanical properties of these specimens
after cold working at 400°C and 500°C was studied. There was no changes of the mechanical
properties when stress relieved at the temperature below cold working temperature, but when
stress relieved above cold working temperature, proof strength, elongation and reduction of

_ area were all decreased and especially when relieving at 600°C remarkable brittleness was
caused because of carbide precipitation at grain boundary.
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Table 1. Chemicallcompositions of spécimens tested (%).

~Steel C Si Mn P S . Cu Ni - Cr
‘8Mn—8Ni—4Cr | 064 0°53 8°30 0°019 0012 O“lé 8709 3°98
18Mn-4Cr 043 0765 17°53 07026 | 02009 | o011 0°11 4°63

~ 14Mn-6Ni-4Cr 0°53 | 0°75 14°33 | .0°025 0°010 | 013 600 | 372
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Properties of Various Pure Irons.

(Study on pure kiron—I)

Synopsis:

Takaji KusAxkawa and Toshikatsu OTANI

Recent iron and steel alloys are very complicated. . It is necessary to research the funda- -
mental properties of iron for the development of these alloys. )
For this purpose the properties of various kinds of commercial and trial-manufactured

pure irons were investigated at first.

Pure iron contains generally C, Si, Mn, P, S, Ni, Mo, V, Ag and Sn as impurities.

Mechanical properties of full annealed pure iron are approximately as follows. Hardness:
HrB 30, tensile strength : 30kg /mm?2, elongation : 50%, reduction of area : 70%. )

Ultrahigh purity iron (Fe>99°99%) is high in work hardening rate and has good corrosiomn

resistance.

 esE L B ARBEAKCTHRE WRSET A | HEH
w ERRECEETER, TH M RREAEETER

- hs



