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ON THE HARDENABILITY OF SELF-HARDENING STEELS

Sadao Koshiba, Dr. Eng. and Kingo Kz’yonagal

Synopsis: !

L]

Hardenabilities of 17 self-hardening steels were investigated with reference to the relation

of hardness vs. ‘“‘half-temperature time”.

Mass effects of these steels were deduced from the

grossmann’s diagram, and the results showed good coincidence with experimental values.
Due to the above investigation, it became obvious that there was a considerable difference
among hardenabmtxes of varlous self-hardening steels.

Further, the authors referred to the secondary hardening characteristics of these steels due

to tempering after slack quenching at various cooling rates.

As the results, bainite seemed

to be stable for temper-softening and quahﬁedfor the transformation and precipitation which

led to a secondary hardening.
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Table 1. Chemical composition of specimens. (25)
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C ' S Mn!{ P S !Ni

Cr [ W |Mo ' V Co ' Cy - Quenching

B temp. (°C)
: , : :
SNC 3 0°27 | 0°16 , 0749 ©-021; 0°007 4°01 | 1°31, —  — — | — ge31, 850
SNCM.1  0°28|0°33 062  0°0l5 0007 1°77 | 0'86 — . 0.18 — | — 016 845
SNCM9  0°48 | 0°29 | 0°70 0°-015! 0*006 1°96 | 0°73, — 0°23 — | — 0-15 " 845
SUS 2 0%17 | 0*60 ' 038 0°016] 0006 0°14 | 12°41' — = — ° __ | __  Qge12] 980
SUS 3 0°30 { 0*41 | 0°38 0°023} 0°Q07 0°27 | 1316 — = — — ' — 009 950
SEH2 | 036|262 |0%36 0°020, 0°008 0°24 | 13°32 — = — , — | — 016 1100
CRD 2*06 | 0°27 " 0°31 . 0°019 0°Q05 0°15 | 13*23 — ' — — . — - 0°05 980
SCD 1°03 | 0°25 0'64  0°023; 0°004' 011 | 533 — .0'93 0°43° — Q-11 950
WRD 1°88 | 0°11 0°32, 0°015| 0°C07 0°27 | 14°40° 320 — —_ = = 980
DC 0°30 | 0*24 | 0°34 [ 0°015{ 0*005, O*11 | 270, 5°08., —  0°40 : —  0°06 1050
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X 1 0-78 | 0*19 1 029 ' 0°017; 0°003. 0*06 | 4°34. 10°90 — 1°78 | —  Q-07 . 1270
X00 L 082 | 0°28 io-45 0°019/ 0*002; 0°08 | 3°82] 1254, —  1°93 | 3°83 . — . 1280
XM 1 0°84 | 0°13 | 0°30 | 0°020/ 0*003! 0+01 | 3°80] 6796 4+66 160 | —  0°01 | 1260
HX 2 0°75 | 0*09  0+37 i 0°022, 0°003/ Nil 3-90, 18°08: — " 1°00 ., — = — - 1290
HX 3 1 0°78 | 0°26 ;0-34}¢0'024 0+003; 0*10 3'89£19'OO{ — 1'34 485 o007, 1290
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Fig. 2. Hardenability curves of specimens— (1)
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Fig. 3. Hardenability curves of specimens—(2)
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Fig. 4. Hardenability curves of specimens—(3)
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Fig. 6. Hardenability curve of CRD die steel.
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