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Relationship Between Austenitizing Time and Mechanical Properties
of the Alloy Tool Steel SKDI11

Michio SUGIYAMA, Nagakuni Y AMAMOTO,

Kiyoshi FUNATANI, and Koichi FURUSAWA

Synopsis:

In the earlier paper, the relationship between the austenitizing time and the mechanical properties of
‘high-speed tool steels was reported. In this paper, a similar relationship for the alloy tool steel SKD11 which
is austenitized at 960°~1 080°C. for 10~3 000sec and tempered at 150°~550°C has been studied by the
same methods as in the previous paper. The results obtained are as follows;

1. The preferable mechanical properties of the steel SKD11 for cold working are genetal}y obtained
in the hardness range of Rockwell C58 to 60 (Hv 650 to 700) and in the bend strength of over 350 kg. These
properties can be obtained by the next heat-treatments. A: Austenitized for a long time at lower tem-—
perature near 1 000°C and tempered between 150° and 200°C.  B: Austenitized for a short time at higher
temperature between 1 040° and 1 080°C and tempered between the same temperatures as A. C: Au-
stenitized for a long time at-1 040° to 1 080°C and tempered above 500°C.

2. Degrees of austenitizing in the microstructure seems to become larger in the order of B—A—C. Spe-
cimens by the treatment A are almost completely austenitized and those by B include some residual fer—
rite in austenite. Those by the treatment C are completely austenitized and have partial grain growth.

3. A specimen by A which has been austenitized for 3 000sec at 960°C and ternpered at 150 °C has the
most preferable mechanical properties for cold work tools. This has been confirmed by industrial tests.
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Table 1. Chemical composition of specimens (wt %) .
C Si Mn l P S Ni Cr Mo \% Cu
156 | 031 0'42 | 0020 | 0.012 | 010 | 11-80 1-00 0-30 0-04

Ternper’mg

Quenching

A. T.=Austenitizing temperature (960, 1000, 1040, 108G°C)
I. T.=Immersing time (10, 30, 100, 300, 1000, 3C00 sec)
1. T.=Temjering temperature (150, 200, 300,.400, 500, 550°C)

Fig. 1. Program of heat{treatment.
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Fig. 2. Bend test and specimen.
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Fig. 3. Mechanical properties of specimens, quenching from austenitizing temperature
at 960~1080°C after immersing indicated time, and tempering.
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Fig. 4. Effect of immersing time on the deflection,
bend strength and hardness of as-quenched
specimens.
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Fig. 5. Effect.of austenitizing temperature and’
immersing time on the hardness and the
bend strength of as-quencted specimens.
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Fig. 6. Effect of austenitizing temperature and

immersing time on the hardness and the
bend strength of quenched and 150~
400°C tempered specimens.
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Fig. 9. Relation between hardness and bend strength of quenched and tempered specimens.
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Photo. 3. Microstructures of preferable mechanical properties for cold work tools.
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410 * . Tabie 2. The life of punches made of SKDI1
'GIH i heat-treated like A or B
- " P {
s P | A | B
_ S : ; :
£ | aosa | Austenitizing  980°C x50 min 1040°C X 10 min
- ":2 | Tempering 200°C x4 hr 506°C x 1 hr
° 370 “ 456 double tempered double tempered
421
g "% 262 :
% 33iva32 Hardness (HRC) | 525 (Hv 553) §56-o (Hv 615)
2 4355 ["4342 :
- i )
g LIPS Life | 23000 | 300
|
Rupture energy b
t 600 about 400
400 ® 181 austenitizing temp (°C) | (kg. mm) aned o
* 960
m | 000 = e
A 1040 —(CAH)ZEHET 5 &, A/ FiEfy 600 kg mm,
£ v 1080 B/e Fiiiy 400 kg mm T A S FiX B So Fitlt
g P0maan B U CRERT = % L & — 0344 200 kg- mm K & <, UAM
2 s 331 DENT NS Z EBBALNTHS.
@ v 42|
£ 300 - v]456 5. & B
a 432
E cozee [0l 24 TEM SKDI 2 M\ &BOH s, Bamms
42 2
? . B DELLEEIND. FPRTIHE LN LOLBIT
250 L 7z B RO LD, BARE - 2% B
50 s 590 — i} * ﬂt fi## sk ) BEAIRE Lzﬁﬁf?fi
HCTdness (HV. 30kg) J:U\t%i)&. L{mg%ﬁ)xbc: %@ﬁfﬁ E"‘]I&EH% ﬁ%_ﬁ.b
Fig. 11. Relation between hardness (over Hv 650) T BMRETEDDEDFDISLLD.

and bend strength (over 350kg) or rupture

energy of quenched ~and tempered
specimens.
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Fig. 12. Specimens of industrial test.
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HHA2TRT Z &85, AR X W BA S iciso7z . Table
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%.
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kg DA BT R T, RBMRILDI1ELE
HELTWELDTHY, A —27F+4 MEDTRELEFR
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(4) FIAMEREERED S LICX>TELLEML
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