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A Study of the Heat Treatment of High Speed Steel with
Gas Atmosphere

Kiyokazu Ocawa

Synopsis:

This study deals with the gas atmosphere heat treatment of high speed steel.

The hardening of the high speed steel is made at the temperature of 1 200°C or above, during which the
gas of the proper nature forming the atmosphere is worked into, and the hardening and weak carburization
are affected simultaneously, and thus the hardness of the steel surface is brought upward, which is the ob-
jective.

In order to improve the machinability and durability, efforts have been exerted in America and European
countries of late toincrease the carbon contents of various kinds of standardized steels, and the effectiveness
of the efforts is being recognized. However, this way of thinking, viewed from the points of the equilibrium
diagram of steel and of the technical practice, may have narrow limits. This study aims at the rise of the
hardness by means of letting the gas atmosphere react and weak carburization take place at the time of
hardening.

- First of all, sclection of the proper gas atmosphere was made going through preliminary experiments

of extensive coverage.

As a result, it is established that the carburization mechanism at a high temperature of

1 200°C and above, entirely unlike the reaction at or around 930°C that is usually employed functions the

other way, and the following result was obtained:

(i) The CnHm family gas or its mixture that is usually adopted to form the gas atmosphere does not

meet the requirement.

(i1) It is confirmed that the gas atmosphere of weak carburization trend formed with the CO +N, family

is suitable for the purpose.

(iii)  As had been expected, the surface hardness of the high speed steel of HrC: 66—67-5 was obtained.
(Received Feb. 9, 1972)
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Table . Chemical composition of specimen.

Mark ¢ lo| w M| V] oco
A(AISIM,)| 0-87 | 4-18 | 6-00] 483|186 | —
B (AISIM>)| 1-01 | 3-75 | 1:75 | 875 |2:00 | —
C(W-con- | o.81 | 4-24 | 15:39 | —— | 1'90 | 10°15

Table 2. Chemical composition of gas atmosphere.

ﬁir;cgzgherc (5/(03 H,% | C.H, | N,% Dewo Cpomt
1 23 31 2 remains —15
2 23 31 — 4 -7
3 40 — — v —33
4 30 — — ” —35
5 20 — — v —38
6 10 — — 7 —40
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Table 3. Heat Treatment conditions for ‘the
three types of steels.
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Fig. 1. Experimental apparatus.
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Photo. 2. A-1 Tempering (M2 RXgas-+enrich)
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Photo. 6. A-4 Tempe CO 309,+N,)
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Photo. 10. C-2 As quench (W-System RXgas)
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Photo. 1l. C-2 Tempering (W-System, RX gas)
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Photo. 12. C-3 As quench
(W-System CO 409, +N,)

Photo. 13. C-3 Tempering
(W-System CO 40% +N,)
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Photo. 14. C-4 As quench
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Photo. 15. C-4 Tempering
(W-System CO 30% -+ N,)
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Fig. 2. Hardness distribution of Mo high speed steel
(SKH9) effected by the controlled atmosph-
ere in heat treatment.
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Fig. 3. Hardness distribution of high Mo high -speed
steel (M7) effected by the controlled atmo-
sphere in heat treatment. '
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Fig. 4. Hardness distribution of W high speed steel
effected by the controlled atmosphere 1n heat
treatment.
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Table 4. Conclusion

Specimen | Atmosphere [ Increase or H(aiﬁ{’és)s
mark number decrease as q. temp.
A (salt bath) 645 655

1 0-2245 | 64 64

2 0-0104 | 65 65

3 0-0116 | 64 67

4 0-0109 | 64 67

5 0-0423 | 64 655

6 0-0057 | 64 65
B (salt bath) 65-5

3 0-0705 | 63 66

4 0-0710 | 63-5 67

5 0-0860 | 63 66°5

6 —0-0303 | 625 65
C (salt bath) 645, 655

2 —0-1354 | 60°5 65

3 0-0086 | 63 66°5

4 0-0080 | 62°5 67°5

5 0-0055 | 62 67

6 0-0084 | 63 66°5

FEic X 5, ZOHBIEENE LI RE VWi,
RRBIE TN DIESERL, BEIHMOERGERC X
5L, ¥E2» L 3mm BEREIEH— LBV InE
LRTWwS. AERICAWERE TREREOAS X
i, vwWihd 10mme¢ THotz, L LIERHT
LI TEOIEE, TEROBEEIC X >TRR B, £
NEATORECXZ2DDNENEEILND. LizhD
THEHCHYERVFRREDESSOhD Z Tk,
BALERILOREIR, FEEMEIRR SCELTH+S
LRI ODDEE LS.
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TFHA PREINTAAHERS. X 5izizTable TR
DOFMEMBRI BT 2 EEMBEREML LTS,
DEIEZ E LD THEHELRT2FH>b 0T, KEicER
L7k 50, RO RETEmBLYERE LES,
TP OBRC LTRERRE L 50, BRELED
O, REREEZRFT 2050, wFhd BEH
BARTHIOTHS. ZZTREL—HTOEmE LR
Ll &Rv.
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