722 8 R

#8394 48 T iR

PEIRECIMBE LA ok L 20% if
@TT%

< BRI FEUCRT AR TR EITIZ B AL
ﬂ@%m%%h? L EIMET LT &2 325, BB
KXoz oBMBEEENS T LIED Shau. 300
°0F‘h’r}:ﬁ©%ﬁ&‘” REAER SR E A e« TUEL %

11, RIS S ERIBUEIC X @@g”hmfrl’?‘_[—
3*,*?'7 BErxRELx:-

c R THE{L LIRS TS o IR X 0 v R ET
SfER o Boron constituent OfZZIAEIRETCLD. &
@ O IITHROEE OB ITIXEEL LR 2%, BISET
BRGEEPARFOREOBET LR 23 5 3 LHEES N
2.

13. BENXZoBWEIAMHR X 0 iE 2 &GRSO
H, ETROSE(LS LRE sl g ns.
SRLTSE(LORHE & LTl X v BB X B 3Eo
BEb e, BeAl, WETSUEHofEEL R

I MR E AT

kﬁbﬁ%~%ﬁb%ﬁ@ﬁ*ﬁ&%@utb%%ﬁ@
L LD,

RO ICABHEEoRATICY o AR R T B ol
RS EF TN =0 b, RIAZERTF
4 HTEESE, BRSMTRERSTBREFRD
HERGD SR DT 4 R HE DR OEEET D L3k
CHBRICH I LN BI R —, ZAH—TRoHTH
T HRETH DR 28 488 FHED

x [£N
1D~28): High® o B Ak
24) IR, FHk, AT REERTHEcIBTE
25) R. A. Grange, W. B. Seens. W. S, Holt &
T, M. Garuey: Trans. A.SM. (1950) 75

26) FEE: Ak 28 (1942) 1209

27) H. Schrader, H.J. Wiester u. H. Siepmaon:
" Arch. Eisenhiittenwesen 21 (1950) 21 °

28> Wie, BRI Ak 38 (Av52) 10, 110

»mﬁﬁﬁﬂ).m)@ﬂ@ﬁﬂ’n(l)
(RARRTEIC & BRI & <R & OBRE)

(g 28 45

4 H 4: r}’ul"li‘{—‘".j\/?‘h t%ﬁ:&)

SRRGARES - L g

STUDY ON HEATTREATMENT OF THE
BALL BEARING STEEL (I) !

Tetsutaro Mitsuhashi, Dr. Eng. and Manabu Ueno

Synopsis:

Specimens of the ball bearing stieel, SUJ 2, were heat-treated by subzero-treatment, oil quen-

ching and tempering, martempering-oil cooling, and martempering-air cooling. Some groups of

these were tested in the static notched bending of charpy-type specimens and the compressive

breaking of ring shaped omne, and the other were studied as to the dimensional stability of

retained austenite by various quenching methods.

The quantitative determination by point-

counting and lineal analysis was carried out in microscopical methods,

The resuits of experiment were as follows:

13 In the ball bearing steel, SUJ 2, the coarsening temperature of austenite grain was at 870°0,

duplex range was from 930°C to 1050°C, and quenching crack was generated by querching from

above 830°C austenitizing temperature. Considering akove these, retained austenite and carbide

solubility, the best austenitizing temperature was at 840°Cx5°C.

2) In the comperessive breaking test the oil quenching and tempering was superior to subzero
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heat-trsatment, but there was the tempered brittleness’ at 180°C and 250°C tempering temperature

in the static notched bending test.

In sabzero-treatment there was no notched britileness.

. Both

martempering heat-treatment made the specimens generate the primary acicular bainite, and

on account of it hardness was too low, but the mechanical properties were very good.

3) From dimensional stability at room- temperature by various quenching the experimental

equations were gained:

Sabzero treatment-.-----. v = =99 2(1—e 0 "970‘
0il quenchmg ----------- e z=—938(1—e® “9705
Interrupted quenching--------- z=—90-9(1—e0 oo™

0.22
J+67%1—-4Wt )

]4-49 d(1l—e- '2”017]
]-k86 41—

0.147
—066-\& ]

4) Lineal analysis and point-counting with microscopical photographs without the Hurlbut

counter were inadequate for quantitative determination of this degree’s retained austenite.

Lineal

analysis was more convenient in quantitaiive determination than point counting.
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