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THE DISTORTION OF BA.LL BEARING STEEL AFTER
VARKNKSHEKTTREATMENTS '

P

USynopsis:s s oo S LT

s ,- e o B Ak?fra Adachz Dr Efng., a'nd Ze'n, zchz'ro Momta

The distortion of the standard specimens;, A and B type, made of hall‘bearing steel was
measured after various heat -treatments, such as conventxonal heat- treatment and- mterrupted
,quenchmg the so- -called martempermg or marquenchmg, and subzero treatment.

-“The most of distortions:on ‘quenching were due to ‘the thermal étress durmg the rapid cool-
ing. ;. By. martempering, the thermal:strains were- eliminated exceptmg the unavoidabie strains

_directly caused by austenite-martensite transformation.

The distortion produced on quench-

. ing was reduced by subsequent tempermg but .increased by subzero treatment -and in A..
jvtype spec1men whose shape was so comphcated its tendency was less than in B’ type ’
- Fromthese: experrmental resiults, it was mdlcated that-hot-oil-quenching and -martempering

", were.suitablé. for the heat-treatment of ball-bearing steel, and that the distortion after dquench-

" temper-subzero-treatment’ was generally less than that after.quench-subzero-treatment-temper.
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Table 1.

.Chemical composition of specimens. @ ' "
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S q'A»;~[ 11039@~ 0 2395 .0 37¢e

: 0°023% 0°159%

~1=35%“ 0 51% 0‘018%,

BB 21T D72 aﬂwﬁﬁﬁacqﬁng U;
7T<§§H< Thb. -
A-type,

L 11,12, d;, ds, d; : Distortion was measured -
X mark : Hardness was tested -
Fig. 1. Size of specimepn.
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Table 2. Heat-treatment and subzero-treatment.

Quench - Temper Subzero-treatment Temper
Heating ;| Heating t Temp Time Temp Time Temp Time
Treatment temp °C itime mn  °C mn L °C mn °C mn
e w | o | B @
Water-quench ;- )
(11°C) 830 30
-75 60 '
_ 195 60 200 60
7 A :
& SEEEAE ~
* Oil-quench E ’ ‘ ) '
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' . —75 60 200 60
—195 60 .
| 200 60 T8 60
Oil-quench . : : —195 60 )
(60°C) 830 30
' 75 60 200 60°
] —195 60 0
; : - : —75 60 -
Martemper ! 200 : 60, —195 60
(200°C xX-3mn) i 830 30
_ air cool : —75 60 ]
195 |. 60 | 20 - 60
I . —
; —75 60"
Martemper - o | 200 60 b =195 |1 60
(200°C % 5mn) 830 30 S :
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% = s~ e }Eﬁ N1—Cr—Co ,—f~ (20—15—15%) Tit: m’fﬁ@
bR XiET Nb, V, Ti 550 N o
N OE BY R B OB BT

THE EFFECTS OF Nb, V, Ti AND N ON THE PROPERTIES OF Ni-Cr-Co-
(20-15- 15%) SERIES HEAT- RESISTING STEEL FOR GAS TURBINES

, Sadao. Koshzbq,, D, Eng., Tsunco Kuno'

In the previous report, (“‘ Hitachi Hyoron» No. 11, 1955) the authors described the effects
of Nb, V, Ti and N on the properties of Ni-Cr (20-15%) series heat-resisting - steel for gas
turbines. In this report, the authors examined the effects of Nb, V, Ti and N on the forge-
ability, solution-treatment, hardn’e‘ss, aging hardness, microstructure, mechanical properties at
high temperature, oxidation ° re51stance and creep llmlts of Ni-Cr-Co (20—15-15%) ser:es heat-
resisting stéel-for gas. turbines.. T : ;

The results obtained were summanzeg:l as. follows: :

1) In respect to forgeability, Nb was superior, while the specimen A (which conialned no-
_special element) Tx and V were comparatxvely good next to Nb, and then N had worse ‘effect
“on it. : : )

2) When the solution temperature was 1200°C, the. speCimen “A’ showed highest ag'mg,
hardness. Next to the specimen ““A’, those with N, .V, Ti and Nb were good-in’ the term.

3) N c0nferred the best property in the tensile strength at high temperature however
when the temperature rose above 700°C, the d1fferences between the propertles pf steels w1th
different elements became very small. -

4) In respect to oxidation resistance, Nb was most effective and V had worse effect on -it.

5) As for the creep limit, the specimen *‘A’> 'was superior, and ‘then, next.to “‘A’’, speci-
mens ccmtammg Ti, N, V and Nb _were good in:the term.: - .
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