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STUDIES ON BALL-BEARING STEELS (iIl)
“(Austenitizing ‘Behavio'r of Acid Open -Hearth-Furnace-Steels, Basic~
Electric-Arc T‘urnace Steels and SKF Ball- Bearmg Steels)

Ma,nabu Ueno & Yutalca Naiccmo

Synopsis: .

There are two kmds in the steel maklng process of the ball bearmg steels, namely, small
acid open-hearth and basic electric-arc process. ‘

The former is adopted mostly in SKF Hofors Bruks, and the latter 1s the process Whlch
is used mostly in Japan and U.S.A.

Therefore, the austenitizing behaviour of the above kind ball-bearing steels, made in Japa-
nese steel maker and tubings of SKF ball bearing steel is studied and reported in this paper.

The steels, made by the acid open hearth and the basic electric arctpi'ocess,_ have the
different quenching-sensibility. According to this sensibility, the difference of change in the
hardness and the mechanical property is barely, but the ease, with which the cementite
goes in solution in the austenitizing state, is very different by the above two kind of process.

Namely, the cemente in the electric arc furnace steel goes in solution- easily, but it does
not go in solution easily under 850°C temperature and goes in solution easily and rapidly
above 850°C temperature in the open hearth furnace steel.
~ Secondly, although there are many non-metallic inclusions. in SKF tubings of ball-bearing
steels, these steels are stable in the austenitizing state, and the quenching sensibility of this
steels is dull. '

This relates to the solution speed in the cementite, and the solution of it is stable compa-

ratively from 800°C to 880°C temperature.

I #

BESEEIRSE 2 v~ A SAOIEAO BURAEKIT I/ NVER
PR & RSSO 2 BEN D 3. HiEREL
U TRRINRRE, it —7 VIt THEA N, BEIK
Ei X ERCTAV AT 3. FiEOFH TR EET
ISR T ¥ RV O TEEHI LB 3 O 2 EAT

T

B A
3 AFEERATEE TS 2 O THEED BN B IFFTHETD
7. BER—RICHiBTL 2N 2OSEELEED
SHTHL THW EWbiL T 5.

#RU C O 2 BRI X 5 BEEMOBH IOV T
RS 20X 5 TH D, Dol OEEREEDIIEHE |
EERSESETHEACHRINIT L 3VTVE. £
i3 ¢ C I TROBRAIC & 3 SR OE R ICE LT
WORFZED—E & L C LRI & 5 BiEo + —
FF 4 MREDZEIZEET 5. EIC SKF OEH LD

Db, BEOETRIADPHEEETH VRS

wV%AﬁT%%?5 158 2 R O TirR S BNt
AARSSEROBENC & b, SKF OEH: HARIHR
SHOEHFRICL 3 3 DTH 5. ¢ CIE RS
TAERECHD. '
II. RBEHRUERSE

SHERICHE L 7T AR BRMETE RS, HEEERTMS &
U SKF O&EHMD3ETH 5. ZDIbEERK% Table !l
iZ3r9. SKF 0_)%7[;7_]'{1;\‘ — M T2 L, L S8mm X Py
& semm OEMTH 5. 3 BOWIHOIEEBENED
BT hid Table 2 KFETEL TH B,
Table I X hBEE &Mz 580, P, S FLiz. SKF &
b EBMEEARGR, HEMBESKEMOA L L, NF 2D
WTiz SKF 3ESFESEATH%. AL Cu i3HA

* A 30 4E 4 BASHMASIKTIHE
TR AR R T

— 31 —



1180

B L W WmaldE 511 E
Table L. Chem1ca1 composmon
Type Marks C (%) Si(%) LMn(%) P(%) S(% er(%) Cr(%) Cu(%) V(%),l N (%)
Acid open F R '{ - ;‘, : ' ‘ :
hearth steeli H I 02 , o 42 “ 0°53 i 0* 016 ‘ o 013 = 0°10 1°58 0°12 —  0°0018
Basic electric . " A . e “ . . Eo . P
_furnace steel R Ov?8‘ B Q32 . 04‘1 7-'0011: 0005 0°31 ” 137 0°22 -_ 00027
i . 1
SKF tubes ; SKF 1°02 I 029 | *31 i 0025 & 0°019 { tr. 1+47 0°03 0°06 ﬁ 0°0027
f : > : : : - i , :
Table 2. Non-metallic inclusion. ’
A 'type non‘metallic inclusions B type non-metallic inclusions
Type -
Degree of cleanliness Mean thickness | Degree of cleanliness Meéan thickness
H ” 21 3°4 - 17 35
"R 08 2*5 22 3°8
SKF 34 4°9 © 30 4-8
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Synopsis':

Furnace-cooling is a ‘standard practice for annealing high-speed steels.

“Shfigeo Owaku and Hideo Akasu

It constitutes, how-

‘ever; a bottle-neck to production because of a long time required for the operation.

To expedite and simplify the operation, the authors conducted many experiments.
\ stepped annealing or isothermal annealing had been found effective.

of water annealing was confirmed.
The experimental results testify that:

Earlier,
This time, effectiveness

1. Water annealing with the heating temperature 800°C held for 120mn. will effectively

soften. quenched high-speed steels with more rapidity and simplicity.

The softened degree

falls certainly short of complete annealmg but comes up well to the hardness obtainable

through machnnmg

2. Five to'six times of water annealing operations will ensure softening if the following
cycle is repeated: water cooling after rapid heating is aprlied and the heat is held for a

brief time.
compllcated contours.
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Oil annealing should be recommended for the works of 1large dlmensmns or

DTN B 7D I DEEBBIEEI 150 Tid 5 { DR
LHEHIE DI BB LT, BEDKA Y SIBHEE 5
TV 3. D TESIER{L 2 REHL TN EI s 6,

A EE 30 4 4 BRSBIASCTRE
™ SEBRIETER T |
PRI

- 36 —



