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(Effect of the Temperlng Temperature on the Internal
Stress of the ng-Type ‘Test Pleces)
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Synopsis: o -
The method for measuring the internal stress of the ring- type test pieces .such as ball

bearing was not established firmly, and so the calculating formula for measurlng two demen-
sional stresses of it was obtamed

By using this formula, the effect of tempering. temperature on the internal stress of the

. ring-type ball bearing steels was studied and the results were obtained as follows.

» (1) In. case of oil quenchmg of the ring-type test. pxeces, the radial . 1nternal stress was -
very small in comparison with the circumferential internal stress. The latter was tension-

~stress near the inner face. - In quenching, the mrcumferentlal stress was about+76°9kg per

mm?’ (tensxon) at about 1*4mm, and then about-28* 3kg per mm? (compressmn) at about 5*5
mm from the inner face. -

(2) In case of the 130°Cx1 hr tempermg, the internal stress increased about twice by
the = carbide prec1p1tatlon The c1rcumferent1al stress was about+139 S5kg per mm2 at about
1*4 mm from the inner face.

(3) When the 180°C tempering ring-typeé test piece was compared with the 130°C tempermg
one, the former increased a little in the circumferential stress distribution. If the ‘tempering

. temperature raised such as the above, the internal stress should be reduced by the stress .

relief. But the internal stress increased a little in fact. This cause was conmdered to be
the expansion phenomenon that the retained austenite. decomposed.to martensite at 180°C x 1
hr tempering. It was necessary for the 180°C tempering to be avoided in the pratical heat- ’
treatment.

(4) In case of the 200°C><1 hr tempering, the mternal stress " decreased in comparison-
with the 180°C and 150°C tempering.

The circumferential stress was about +25 lkg per mm? (tensxon) at about 1*4 mm_ from

the inner face.
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Table 1. Chemical composition of ball-bearing steel.
= ‘ ;Cor-n_p_os_ition , o .
CMELD - Ca9 | Sig Mn2, P, So, Cro, Cus, Nig,
:;Type of Steel E . : ) ' i g
o BalL bearlng steel - - |-1"10 | 0734 | 045 | 0°02 | 0°022 | 1°42 0*11 }-0r28
- T Tab_lé‘\:’g“. ﬁqat_ti;eéting conditions used for the experiment. .
i Mark o * ~'Quenching conitions ' Tempering condition$
No. 1 Spemmen . 7] 840°C x40min—0Oil quenching As quenched s
No. 2.0 7w 2000 oo . D 4 ' g . '130°Cx lh tempering -
No. 3 A L7 ~150°Cx1th’ = 7
No. 4 72NN T R ” 180°C % Lh v .
- No. 5 ” I A 4 200°Cxth = 7.
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& Fig. 2,Fig. 3,Fig. 4,Fig. 5, Fig. 6 O i3 .
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R=0°57 O, BIb b;SSmm_fcc%'ﬁf(K r=31'4mm
LA, WITAE LY 1*dmm OFTCIE os/E—=36"64
X107 DT A, E (¥ > %) I$@O%HE 21000
kg/mm? &FAuL, o9=36" 64><10"4><21000kg/mm2
Bl 5 oo=76'0kg [mm? & 72 %., MICHEAN L1232
RAEL DH) 174mm OPIERIZHY 76° 9k51mm2 0)‘5'!
BRSO RIS ARE LTS, WE L HH 27 mm
OFFTIIH 0°8kg [ mm? D op DEEERHAE Y, &
HE L D9 5'5mm OFT TR 28-3kg_/_mmé OE
ARSI E 2O TN D, ' :

KICHINGE 130°C T 1h BRLT: No.2 DRt

“Table 3. » Relation Bé‘_t“;egn R, w. o/E and og/E" of Np.:f"spﬁciih_gh:

"R 0°5% | 07595 f.. 0°62 0645 | 067 0695 | 072 | 07
w104 —0°56 0*12 0°76 0704 | 0412 ] 0036 028 | 004
o] EX 104 —0'79 | 07109 | 0%07 | 07028 | 0%073 | 07192 | 0+131. | 0016
oo/ Ex 10* 36°64 | 0°312:| —6°12 |—13°468 | 67357 | —1°141 | —1°62 ' | —2°27
.- . . ‘ l» .
- - Table 4. " Relation between R, o, o,[E ai;d g9/ E of No.2 specirhén.

R ...+ 057 | o595 [ 0%62 0'645, | 0%67 0°¢95 | 0272 | 075
Cex10t —1'2 | —2'8 .| 0°32 044 | o032 . 016 024 | 034
*ap[EX 10+ . —1725 | —2°257(" 0°256 | 0°308 | 07195 . 00855 | 0°13 0-13
se] EX 104 66745 | —48%55|  1°604 | 1'all | —3-175 | 07934 1°068 | —0°239

Table 5. Relxat'ion~‘betweé1_1 ‘R,» w, a,/E and s¢/E and o9/ E of No. 3 specimen.

R 057 | 0597 | 062 0'645 | . 967 0695 ’ 072 | 075
. wX 108 ~0°16 | 044 -| o028 | o016 0°36 068 | 052 . 027
" ¢/ EX 104 | —00166 | 04 0221 | 0-0112| o024 0.364 |} 0%242], .0"105
oo/ EX108 | 14°526 | 7781 | .—4%46 | —1°892 | . 5°972 | —1-884 —3 631° ' —1°895
o Table 6. Relation betwéen R, », o,/E and og/E of No.4 specimen—.;é' e

R . 057 1 0'595 |- 062 0645 | 067 07695 | 072 [ 0°25
X108 —os6 | 008 | o012 |—o02a | —012 02 | 008 | —009
oo [EX 104 —0°575 0°0724 - 0096 | —0°169- | =0°0738"|" 0%16 | 60372} —b*035
o0/ EX 10* . 15:34 | 12'648 | —5'71 | —6'94 | 6°782:| =1'506. —2:237  —0°895

Table 7. Relation between R, w, or | E and c-ellE of No S‘Specijmeﬁ;' !

R | o5z 07695, | . 0°62 | -0%45. ] 0167|0695 .| 072 |- 075
wX 104 —~0'28 | 024 004 | or12. | .0r2a .| 0736 " 0%40. ;033
or| EX 108 | —0:291 | 07218 | .0°032 | 07084 .| 0°147 | 0193 . ..0%186 . 0°128 .
%0/ EX 10¢ (1972 | " 70102 |—0867 | 1'956° | 1794 | (17784 ['Z0'766 | —2:265
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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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