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Table 1. Chemical composition of specimens.

"Co,| Si% | Mn%!| Cr% | P% | S%-:

Cu% | Ni%

1°01| 0-21 . 036 ‘ 1-42 | 0°016 0'006' 0-13 011

Table 2. An example of nitrogen content.in
the raw materials commonly used for the
ball-bearing -steel. (JIS method)

. Total Sol. Insol.
Materials . N% ‘Nog N9,
' 070673 | 0°0598 | 0°0075

Fe-Cr (L. C.) 0+0755 | 0°0688 | 00067
0*0501 | 0+0456 | 0+0045

00231 | 0°0113 | 0°0118

Fe-V 0-0217 | 00113 | 00104
0+0255 | 0°0143 | 0*0112

Fe-Mn 0°0240 | 0°0135 | 00105
0+0140.| 0°0029 | 0*0111

Me-Al 0+0020 | 0*0010 | 0°0010

Not determined due to
being insoluble with
acids

Fe-Si, Fe-Cr (H. C.)

Sponge iron 00018 ‘0‘0016 0+0002
I and oi 0+0070 | 0°0041 | 0°0029
ron sand pig 0-0044 | 0°0030 | 00014
Bearing steel scrap 0°0075 I 0°0064 | 0*0011
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" Note R: rolled (slow cooled)
N: normalized (air cooled)
A: annealed at 780°C (furnace cooled)
Q&T: quenched at 800°C and tempered at 160°C

Fig. 1. Variation in soluble nitrogen ‘content
for ball-bearing steel with heat-treatment.
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Fig. 2. Variation in insoluble nitrogen
content for ball-bearing steel with
heat-treatment.
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-Table 3. Chemical analysis of insoluble residue extracted by hot hydrochloric acid process(1+1).
- o . : -
Heat-treatment Dried at 40°C Ignited at 700°C in oxygen stream Sol.N | Total
. . C Insol. Wit. CI‘203 FeO .A.1203 SiOZ MnO Wt. o
(ref. to note in Fig. 1) % N o, % %, - % ) % % % % No,
As R 0'0046] 0'0038'; 0+040 21“ 2°9 | "15°7 59°6 nil 0+042 | 0*0018; 0*0056
As N ( 900°C) 0°0042; 0°0029] 0*062 16* 33 2647 538 nil 0°032 | 0*0043] 0°0072
As N (1000°C) 0+0034; 0*0016, 0-104 3 1°3 64 89+1 nil 0°090 | 0°0068] 0°0084
As N (1100°C) 0°0044 O‘OO]BI 0104 |° 8* 15 7+3 82°5 nil 0080 | 00066 0°0079
As A 0-0038| 0*0013| 0°030 10 5-8 11+7 717 nil 0°024 | 0°0037| 0*0050 .
As A (N 900°C) 00024} 0°Q013] 0°020 31 117 23°3 33°3 nil 0°012 | 0*0036| 00049
As A (N1000°C). 0+0028| 0°0011| 0030 6* 5-8 10°0 774 nil 0°038 | 0°0051| 00062
As A ‘(NIIOOOC) 0°0014| 0°0011] 0*010Q 16° 10°0 23°3 50°0 nil 0012 | 0°0044| 0*005%
AsQ&T 0°0064| 0°0009| 0*180 1 0°9 191 96°0 | mil | 0°164 | 0+0059| 0*0068
AsQ&T (N 900°C) 0°0078| 0°0010| 0°190 1 0-7 2°1 96°1 nil 0182 | 0*0060] 00070
AsQ&T (N 1000°C ) 0-0046] 0*0008| 0*168 [0ks 17 2*5 950 nil 0150 | 0*0062f 0°0070
AsQ&T (N1100°C) 00080} 00009 0°168 1 18 27 941 nil 0°142 | 0°0062| 0°0071
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