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The Short Cuttmg of Sphero1dlz1ng Duratlon of the Ball

Bearing Steel by Austempermg Anneahng
Eiji MivosHr

~ Synopsis: .

As the requlrements for the ball bearmg steel in Japan are qulte severe, its manufacturing
'is one of the most expensive, though its components are cheap. In this thesis, the short-
ening of spheroidizing process and its effect in actual service are reported. The shortening
of spheroidizing time is realized by austempering annealing. Spheroidizing can be finished
in less than 30min by th1s new, process. . The properties of the steel made by this new pro-
cess were investigated by static ﬂattemn_g test and life test. The former test shows the
' static strength of material and the latter its ~dynémic properties. The life test was condu-—
cted using the accelerated life test equipment invented by the Government Mechanical Labo—

ratories in Japan. The results show no difference between the steels made by the conventi-
_-onal process and by this new short process except a little increase of hardness. But' this
higher hardness can-be neglected in cutting by lathe. Consequently the new process will be:

able to contribute to cost reduction.
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Maximum heating temperature: 770°CX20min
Austempering temperature: 720°C.

* Holdmg duration at austempering temp.

** Cooling rate °C/hr
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Sph eroidiz- Qtié?élge};l;;—g Mean hardness of 3-points vRing flattening fracture ‘value
e %reat— | ture After After After ) ‘ Meas.
men °C Spher01d1z1ng quenching | empering Qalculated Measured Cal

{ -~ Hgs Hgc - -
. . 88°4 69°9 63°9 2200 2510 1013
A realin 820 89°0 - 66°0 63°9 . 2200 2570 117
\nnealing .89°5 65°7 63°8 2230 2460 . 1°10°
in works » :

No S e 89°5 66°5 64°6 2200 1840 0-84

: ﬁ;rmahz 840 896 666 64°6 2200 1860 085

800°C X Ahr 89°7 66°8 64°7 2200 2340 106

10°C/hrF.C. ;

—400°C 89°6 669 65°1 2170 © 1720 ¢ {079

860 89°5 66°7 65°1 2200 - 1860 0r71

89°2 66°5 64°9 2200 1520 | 069

989 66°9 65°1 2270 2430 107

820 986 671 65°0 2270 2550 112

. 98°5 67°2 65°0 2235 2560 1°15

Normaliz- .
78590 % 989 674 652 2240 1800 080

>0min 840 99°0 67°0 65°3 2240 1960 0°88

720° XC‘ 98°5 67°2 65°2 2240 2080 0°93

Somin A.C- . 98°5 66°8 654 2270 1630 0°72

860 98°9 66°6 65°2 2235 1600 072

98*5 66°6 65°1 2270 1660 0°73
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Statistical treatmént of the results of life test.

" Table 3.-
 Spheroidizing (Number of k ’ g R '

annealing  -|test pieces N logN of logN | of logN v F-test T-test
A ) 45 3°290X 107 7°517 ’0'220 0°*902 0°0485 1°420 0806

B 45 3°618X 107 7°558 0°263 1°137 0°0689 no no
B 45 3'618X107 7558 0'263 1137 0°0689 1°147. 1'167

C 45 3°165X 107 7°*500 0°206 0°701 0°0423 " no no
- C 45 3°165X107- 7°500 " 0°206 0°701 0°0423 1628 - 0°376

A . 45 3°290X 107 7°517 - 0°220 -0°902 0°0485 no . no

Note: N=number of rotations,. ¢ =standard deviation, R=range (Max.-Min.)

“V =variance -
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Depth of pits (M)
Fig. 8. Ferquency.of depth of flaking pits
: appearing during life test.
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Identification of Non-metallic Inclusions -in Steels
by vthe Polished Thin Section and. X-Ray Microanalyser.
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Minoru SASAKI, Riichiro KUSAK‘%?/ Hiroki HAMADA and Shoji MUROTA
. & , .
Synopsis:
For the research of fine minerals in rocks, a “polished thin section’> began to be used as
a new method. In this paper this technique was applied to metals containing non metallic
. inclusions. The metal sample was stuck to a slide glass, polished with emery paper to 7~8
microns in thickness, and scratches on the surface of the inclusions were removed by poli-
shing on cloth with alumina abrasive suspended in oil. Under a petrographic microscope the
reflected and transmitted color, transparency, crystal shape, extinction and retardation of the
non-metallic inclusions in the thin section were observed. From the optical properties the
minerals in the inclusions were identified fairly well. Then, each of minerals was analysed
with X-ray microanalyser. When the thin section was 7~8 microns in thickness, it was
confirmed that the slide glass had no influence upon the X-ray microanalysis.. By this me-
thod coarse non-metallic inclusions in the cold-rolled strips -of rimmed steel made in open-—
hearth furnace were examined. By considering both the optical properties and the result of
X-ray microanalysis of the inclusions, the minerals in the inclusions were identified without

difficulty and the state of coéx’istence of minerals was clarified in detail.
(Received 21 Sep. 1964)
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