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Ball-Bearing Steel Made with a Vacuum Induction-Furnace

Manabu Ueno and Hirvooki Nakazima

Synopsis:
In this report, the austenitizing behavmur and durability of the ball-bearing steel, made
with a vacuum induction-furnace, were researched by means of the Rockwell hardness tes-

ter, lineal analysis, X-ray integrated intensity method, electrolytlc isolation method and rapid
life- testmg machine.

The results obtained were as follows: ' .

(1) In the ball-bearing steel made with a vacuum induction-furnace, the gas contents and
non-metallic inclusion were very little in comparison with the air-melted steel.

(2) The austenitizing behaviour of the vacuum-melted steel was not different to one of
the air-melted steel.

-(3) The mean cycle to flaking of the vacuum-melted steel was superior to one of SKF
ball-bearing steel in the results of the rapid life- -testing machine, but its difference had no
reliability at 95 per cent confidence coefficient.

The standard deviation of the vacuum-melted steel was inferior to one of SKF ball- bearmg
steel. It is deduced from this fact that the content of non-metallic inclusions, which is consi-
dered as a main unfavorable factor of the durability of ba]l bearing steel up to this time,

may not be a main factor to fatigue.
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. Table 1, Chemical composition.
, Chemical composition (wt. A‘%) Gas content Inclusions (%)
Mark e - . - —
C Si | Mo | P S Cu | Cr Ni | O: N Total | - SiO; - | Al,O;
Vacuum f¢e | 5,05 | 0-34 | 0+17 | 0+008| 0°004| 0°08 | 1+44 | 0*18 | 0°001| tr. | 0+0033 | 0+0025 |.0°0004 -
Commerial — | = | = =1 =] =] = — [roosso-0103 0:0098 | 0-0015 | 0-0076
B.B.S. , | ,
SKF. B.B . _ . . _ — pe . e . .
S (tube) —_— —_ 0°0025/0+0044} 00067 | 0°0017.. i O 0043
Edel stahl . — —_ — — — — — — |0*0065/0°0130] 0*006%2 | C*0005 | 00052
B. B. S. y—‘ ! .
Table 2. Non-metallic inclusions.
A-type non-metallic inclusions B-type non-metallic incluéions
Mark Degree of » ' Degree of -
cleanliness Mean thickness cleanliness Mean thickness
Vacuum f'ce " Ae . . ' L
B. B. S 01 3°0 0-8. AS?
Commercial e . : — .
B. B. S 03 4-9 ’ 17  y 56
SKF B. B. S » . '.
(tube) 34 4 /9 30 | »4 8
Edel stahl . . : T
B. B.'S 2+5 - 28 3°3 . _3,9
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Table 3. Chemical composition of ‘carbide.

Chgmical composition wt. 9% (by chemical analysis) wt. % (by calculation)
‘ Metallic , \
. Quenching temp. c |G Mn Fe Fe C Cr ] Mn Fe
As annealed 6°86 | 8'96 | 0°48 | 7763 | 1°43 6°74 | 9°76 0°52 | 82°99
800°C - 8°67 | 9°96 | 0°52 | 73+45| 174 | 6°75 | 11°29 0°59 | 81°38
- 820°C 9*14 | 10°93 0°53 71°21 | 2406 6°75 | 12+65 0°61 | 8000 .
© . 840°C 9*68 | 10*48 | 0°49 70°40 | 4°92 6°75 | 12°79 059 | 79-89
860°C ., . 10415 | 9°+49 0449 | 6645 | 23*20 6°77 | 16*°60 | 0°72 | 75°91
880°C 8+78 855 | 0%46 | 66°47 | 11°44 | 6°65 | 12*45 0°66 | 80°20
_ K _ - Y (d+S)-P .
“ 3 ///*>n . P Geost ~ 2y @@ L PP
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1 B : =it L, 4 F¥—VEE (009525cm)
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9 e 1 K— &KX —vDiakE (0*132cm)
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- T 4100 o/ (2)
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On Carbides in High-C High-V High Speed Steels
(Study on carbides in commercial special steels by electrolytic isolation—VIII)
Tomo-o Sato, Dr. Eng., Taiji Nishizawa and Kousuke Murat

Synopsis: -

In the present study, X-ray and chemical analyses were carried out on carbides isolated
electrolytically from several high-V high speed steels, and the effect of carbon, tungsten and
vanadium contents on the constitution of carbides in these steels were discussed. Carbides
in high-V high speed steel are MC, MsC and M:Cs, and the amount of these individual car-
bides varies depending on the steel composition.’

The carben-vanadium ratio is the most considerable factor. If this rat1o is too low, the
steel contains no My3Cs, and is therefore incapable of being Supplied with sufficient carbon

. into austenite for the formation of high hardness martensite on quenching. On the contrary,
if this ratio is too high, the steel contains excessive amounts of M»;Cg, and the large amounts
of austenite will be retained by quenéhing from 'the usual hardening temperature.

The desirable relation between carbon, tungsten and vanadium contents in hlghV high
speed steel was deduced approximately as follows:

: C(2)=0"19+0" 017XW(%) +0°22X V(%) -
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