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INFLUENCES OF IMPURITIES ON THE RING CRUSHING
VALUES ETC. OF THE BALL-BEARING STEEL
(Study on the B%!I-Bearing Steel III)
- Kiyoji Deguchi
Syonpsis: ) .
(1> The author made clear for the first time that the properties of the ball-bearing steels are
influenced by raw melting materials even when they have the same chemical compositions, C,
Si, Mn, P, S & Cr as specified; that is, the samples made of the armco iron as the raw materials for

melting show lower hardness after annealled, more shallow-hardened depth by Jominy test after
quenched, and higher ring vusbing strepgth in comparison with the samples made of the

return-scraps in plant. (2) With the presumption that these differences of the properties would "

be caused by small quantity of the contained impurities, N, Ni & Cu, due to the raw materials for
melting and also by Sn, Pb & As, by comparing the contents of the impurities in both sam-
‘ples, the author added these impurities artificially to the samples made of the armco iron as the
raw material for melting and tested the relation between these added quantities and the changes of
the properties. (3) According to the results tested 3 times, changing N in about 0-008~0-025%,
the hardness after annealled, hardened and tempered increases a little and the ring crushing
strength after hardened and tempered decreases generally with increase of N. (4) By increasing
-each of Ni and Cu up to about 1:0%, the transformation temperature decreases distinctly with
the former. but it does not clearly with the latter. However, both of them make increase of the
hardness after spherodizirg annealled. Concerning to the ring crushing value, a little increase
can be seen in some of the former but monistic change is mnot recognized, and in the latter,
.Some decreases or no monistic change are acknowledged. (5) According to the results tested with
-addition of each Sn, Pb & As up to about !1-09%, the transformation temperature increases a
little by Sn & As, but is not infiuenced by Pb, and the hardness after spheroidizing-annealed
is not influenced by Pb at all, is made a little higher by As, and is raised up most markedly
by Sn. The hardness after hardened and tempered shows the inclination for a little increase
in each case. The ring crushing strength decreases most remarkably by increase of Sn, and
.great difference in the declining extent of the crushing value is not observed between As and Pb
increased until about 0-3%, but the decline of the value is seen more remarkable with As than
‘with Pb when added more than the above. (6) The changes of microstructures by addition of
the said impurities were investigated, and further electron-microscopic study or research by spe-
.cial etching method were carried out on some cases. (7) As mentioned above, proving with
the numerical values resulted from the concrete tests that the properties of the samples made of
-the armco iron as the raw material for melting approach generally to those of the samples made
of the return-scrap in plant when we added artificially the impurities, N, Ni and Cu, or Sn, Ph
and As to the-samples from the armco iron, it made the initial step to clear the problems influe-
nced by raw materials.
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Q Si Mn P ) Cr N Cu Sn Pb As 0
1] 100 | 024 | 0-48 | 0-038 | 0-038| 1-48 | 045 | 0-23 0-0049
2 | 1-07 E 0-18 | 0-57 | 0-014 | 0-031| 1-57 | 0-07 | 0-17 0-0053
3| 1-07 | 0-17 | 0-38 | 0-028| 0-011| 1-47 | 0-14 | 0-10 0+0089
4| 107y 0-18 | 0-38 | 0-013| 0019 | 1-46 | nmil 0-05 0-0080
6 | 107 | 0-22" | 045 | 0-030 | 0-009 | 153
5| 107 | 022 | 0-44 | 0-081| 0-014| 1'51
7| 1:06 | 0-18 | 0-57 | 0-014 | 0-031| 1-57 : 0-0081
8 | 1-08 | 028 | 0-35 | 0-014| 0-013 | 1-56 0-0046-
9 | 1-06 0-80 | 0-48 0-008 | 0-020 | 1-60 0-0044
10| 1-04 | 0°21 | 0-50 | 0-014| 0-020 | 1-46 00259
11| 1-07 | 0-19 | 046 | 0-011| 0-004| 153 tr 0+06
12| 1-08 | 023 ! 030 | 0-009| 0-012| 1-54 tr 0-06
18| 1-07 0-24 0-50 | 0-010| 0°-007 | 1-58 tr 0-07
‘14| 1-08 | 0-21 | 057 | 0-010 | 0-011 | 1'51 0-0025
15| 1-08 | 020 | 0°51 | 0-011| 0-012| 1-67 0-0029
16| 1-07 | 021 | 048 | 0-010 | 0012 | 1-61 0-0081.
17 | 109 | 0-21 | 046 | 0-012| 0-012| 168 0+0028
18| 107 | 0:28 | 040 | 0-011| 0-010| 159 0-0014
19| 1-06 | 0-18 | 057 | 0-014 | 0081 | 1+57 | 0-07 | 0-17 0-0058
20| 098 | 0°24 | 049 | 0-010| 0-019| 1-39 | 0-32 tr 0+0082:
21| 1-00 | 0-17 | 087 | 0-010 | 0-018 | 1-87 | 061 tr 0-0038:
221 1-08 | 0:22 | 045 | 0-011| 0-016| 1-39 | 0-78 tr 0-0026-
23| 0:97 | 016 | 0'33 | 0-018 | 0-013 | 1-43 tr 0-33 0-0042
24 | 0-98 019 | 0-35 0-015 [ 0-022 | 1-89 tr 0-63 : 0-0084
25| 0°99 | 020 | 0-41 | 0-012 | 0-022| 1-41 | 0-28 | 0-33 » 0-0028:
26| 107 | 012 | 058 1-46° | 0-88 | 0-06
27| 1-07 | 0-12 '| 0-57 1-48 | 0-65 | 0+05
28 | 1:05 | 0-16 | 0°60 1-58 | 0-71 | 006
29| 106 | 012 | 0-58 1-55 | 1.05 | 0-04
80 { 104 | 012 | 0-53 1-59 tr 0-33
81! 1-08 | 014 | 0-58 1+46 tr 0-63
82 1-07 | 012 | 0-56 1-54 tr 078
33| 1-06 | 0+21 | 0-57 | 0-010| 0-011{ 1-51 | 0-05 | 0-04
34 105 | 013 | 0-54 | 0-012| 0-018 | 1-60 |- 0-28
85| 1-08 | 0°15 | 0-53 | 0-018| 0-018 | 1-56 | 0-59
36| 1:03 | 0°15 | 0-54 | 0-014 | 0-018 | 1-51 | 0-78
37| 104 | 0°19 | 0-56 | 0-013| 0°019 | 1-56 | 1-00
38{ 1:02 | 0°16 | 0-41 | 0-012| 0-014 | 1-54 0-30
39! 104 | 0-19 | 0-46 | 0-0183| 0-014 | 1-56 0+59-
40! 1-10 | 0-17 |-0-44 | 0-011| 0-116 | 1-58 0+70
41{ 1-09 | 023 | 0-49 | 0-011}| 0-013 | 1-48 1-04
42| 1-07 | 0-18 | 0-44 | 0-010| 0-017| 1-87
43 | 1-05 | 0-21 | 0-42 | 0-007°| 0-028 | 1-48 0-020
44| 1-04 | 017 | 0-45 | 0-008 | 0-020 | 1-47 0-068
45{ 1-05 | 0-21 | 0-51 | 0-008 | 0-018 | 1-52 - 01
46| 115 | 0-21 | 0-57 | 0:010 | 0-017 | 1-87 0-3
71 1-11 ! 0-22 | 054 | 0012 ! 0-016 | 1-42 0°5
48| 115 | 0-20 | 0-50 | 0-011| 0-017 | 1-42 10
49 | 1-06 @ 0-20 | 0-52 | 0-007 | 0-022 1-47 ° 0-04
50 | 1-07 & 0-22 | 0'53 | 0-007 | 0-024 , 1-53 : 0-08
511 1-10 | 0-21 ; 0'50 | 0-008 | 0-022z | 153 | 0-14
52| 1-10 | 0-22 | 0-53 ! 0-018 | 0-014 , 1-43 0-3
53 { 1-12 = 020 | 0-54 | 0-011 | 0-0I13 | 1:45 : 05
54| 1-08 | 0-26 | 0-53 | 0-012 0-013 ' 1-40 | 1-0
55| 1-10 } 0-19 | 0-48 | 0-008 | 0-027 | 1-48 | 0-02
56| 1-07 | 0-20 | 0-52 | 0-008 , 0.024 | 1-89 | 0-05
571 1-09 | 0-21 | 0-48 | 0-008 | 0-026 | 1-43 H - 01
58 | 1-10 | 0-20 | 0-53- | 0°015 0-015| 1-40 | 03
59 | 1-17 ' 0:22 | 0-54 | 0016, 0-019| 1-836 | 05
60 | 1-18 | 0-28 | 0-50 | 0-015 0-019| 1-42 ! 1:0
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DETERMINATION OF METALLIC ALUMINIUM,
ALUMINA AND ALUMINIUM NITRIDE IN STEEL

- Mutsumi Ihida, Atsushi Kawano, Shoji Tsuchida and Shizuo Goto

Synopsis:

When 1g of steel (Al content<0+29%) is dissolved with 20cc of dilute H,S0,-(1+4-9)-and 5ce of H.O;
(30%) metallic Al and AIN in steel dissolve comletely. simultaneously with iron matrix, while

Al,O; remains in regidue.

According to Beeghly’s research, AIN. in steel is not - dissolved at - all

with Ester-Halogen reagents and is found quantitatively in the residue. /
The authors, on the basis of these properties, have determined metallic Al, - AIN and A1203

in steel separately.

It requires about three hours in case of applying this method and the results obtamed have
shown good reproduclblhty Then, some investigations applying this debermmatlon method, h'we
been made on metallic Al, Al;O; and AIN in Thomas steal.
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