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Comparative Test on the Rapid Softening of High Speed Steels
(SKH2 & SKH9) by Water- or Air- Annealing, Isothermal
Transformation Annealing and Stepped Annealing.

(Study on high speed toqls.-—XX)
Hideji HoTTaA

Synopsis:

Following the 19th report (Tetsu-to-Hagané, Vol. 45, 1959, No. 11, p. 44), the rapid softening
of hardened high speed steels (SKH2, SKH9) by water- or air-annealing, isothermal transfor-
mation annealing and stepped.annealing were studied by means of hardness test and micro-
graphy as compared with the full annealing.

The results oftained were summariged as follows: .

(1) With both quench-hardened SKH2 and SKH 9, the minimum hardness was obtained
by full annealing in a furnace at 830~900°C, when the steel was softened fully, but it took
long hours in furnace-cooling after annealing. .

(2) When the quench-hardened steel was annealed in air and water from 800°C, the
degree of softening was fairly less than that in the case of full annealing, but the steel
developed a machinable hardness such as nearly meeting the purpose of a simple and rapid
softening.

(3) The method of isothermal transformation annealing showed somewhat less degree of
softening as compared with the full annealing method, but softened the steel in such short
‘time that the pract1ca1 purpose of rapid softening could be attained.

(4) When the full annealing in a furnace was suspended and air- or oil-cooling was per-
formed from 600°C (the so-called stepped annealing), the softening equivalent to the full
. annealing was attained. By the stepped annealing, the slow .cooling period at' below 600°C
was shortened as compared with the method of full annealing and the purpose of rapid
annealing was fully attained. It was useful moreover for saving of fuel because the anneal-
ing furnace at 600°C with residual heat could be utilized for other annealing processes.
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Table 1. Chemical compositions (%) of high speed steels.
High speed steel | C | Si | Mn P s | w e | v | Mo
SKH2 ! 0°77 | 0'30 ' 042 | 0'016| 0701 | 18°00| 445 | 0-87 | —
SKH¢ 0-86 4‘ 017 0-28 0-02 0-006 ! &°3l 450 | 1°99 4°76
7. Table 2. Transformation point of SKH2
(2) eIk and SKHo.
PER—FRCR L fTl oV T 35 5 58 4 EshyE  (full —_ ] — t c 1 .
. - s e pp s igh spee eating trans- ooling trans-
annealing) % &METGEERICEESIE & O DIEREL L steel formation point | formation point
< DI 2 T SE A eI B =@, P12 X 15 r e
7 JE:‘J &Jcébcf‘@(mﬁ?_’ %bé_f B —j_{:}: ¢ SK Hg [ 835°C ~500°C ! 725°C ~680°C
mm7g L 12¢ X10mm DOBEASK T2 EmMBtiE% SKHs . 832°C ~865°C | 750°C ~705°C

Z AL 750°, 800°, 850°, 880°, 900°C 7\ L 950
°C L LARE TN D 30 ZRHRABEIE h iR 21Tk
7. METEILBEA DL UCEHE X D 30mnfiT
FEGRE 900°C ICHBAL, 0mn {£344% SKH2 12
1,280°C, SKH9 11 1,260°C 124 2mn fihfsimns
LT bS8 | Zhy»REE{bEE s LT oxe - 24
SR IE IR RS BT I IE R D B HAIC X BV b D 5
ZEREESE O BRI ERIE Fig. 1(a),(b),(c¢) =%
NENTRTERD ThHB.

T bkl - ELAMEL LTk 700°C, 750°C,
800°C 35 X U° 900°C IZx N FhmElfs, &Kétk X Uize

SehEhEl, BRZERERESTE L LTI s iz 900
°C {T 30mn {f#4f%, 800°C, 750°C,700°C ,650°C %5
XU 600°C Dif# (NaCl 20%, KCl 259% BaCle, 55
%) HIT 10s, 10mn, 30mn, 1h, (*5h
FXT 2h REERES Lic. —Evegds:d L CisnE

Imn, Smn,

7007, 150C
800°C, 900°C

ST, 10T, 09T
o] - 6% 600
|\ Sedt dath (Hult 2055,
KO 2555, Bell, $5%3)
Koom an o7 b
terpermtere S— 30"k 30 07 ~2 Alr cooling
08¢ o
7Y
©)
S00¢. ’
00T
Roorn Atz 0il cooleng
temperatiml— 30l 30, 224

(a) Water-and air-anealing curve of SKH2 & SKH9.
(b) Isothermal transformation annealing curve of
SKH2 & SKH9.
{c) Stepped annealing curve of SKH2 & SKH9
Fig. 1. Heat-treatment curve of SKH?2

and SKHGS.
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Table 3. Comparison with HrRC handness by rapid softening methods
of SKH2 and SKH9. v
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Effect of V, Al and Zr on Properties of 18Cr-12Ni Austenitic‘ Stainless Steel.

Ryuichi NAKAGAWA and Yasuo OTOGURO

Synopsis:

In previous reports (Tetsu-to-Hagané Vol. 45. (1959), No. 11, p. 1276; Vol. 46, (1960), No. 3
-and 5, p. 375 and 566), the authors reported the effect of Nb, Ti, Mo and W on properties of
18Cr-12 Ni austenitic stainless steels. This report concerned the effect of V, Al and Zr on
.aging behaviour, mlcrostructure, precipitates, tensile strength at var1ous temperatures and
creep rupture stréngth of the same steel.

The following results were oftained:

1) The steels were hardened during aging by precipitation of VC, A13N1 and ¢ phase.
“The steels containing Zr were scarcely hardened during aging.

2) Grain size became finer in proportion to the content of the elements. It was observed
‘that the precipitates were VS, VN, CrsCs, 7 VC and VC in the steels containing V, and
AlNi, ¢ phase, a phase, AIN and Crs; Cg in the steels containing Al, and ZrS,;, ZrC and «
phase in the steels containing Zr by X-ray diffraction of the electrolytically extracted residues.

3) Tensile strength was much increased linearly with V content and slightly decreased
with Zr content. It was invariable with different Al contents, but it was much higher at
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