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Specific Gravity of the Ball Bearing Steel
Masao KONDO

Two measuring methods of the specific gravity are compared, one is the routine method
according to the Archimedes’ principle, by the other method specific gravity is given as the
ratio of the mass to the volume of the steel ball. The making method of these high precise
ball is explained and the specific gravity of the various heat treated ball bearing steel is
reported as the fig 1.
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| 10.27Si 6.97
wOOB 7.874 H— A=k 7.860
50 M 7.866 B O# % O 7.7
B & 7.7 AT 4444 (ASTMgrad35018) 7.20~7 .45
B & & (6.95~7.35) 7.15 v (C n  32510) 7.25~7.34
OB 8 &% (7.20~7.34) 7.27 0.33C,3.38Ni,0.80Cr,0.53Mn @ 7.8
0.06C [R3EHM (BEst) (2 ’ 7.871 0.325C,3.41Ni,0.1Cr,0.55Mn (2) 7.8
0.23C v (C n X2 7.859 1.28C,3.46Ni,1.80Cr,0.24Mn(#Egt)  (3) 7.82
0.435C 1 ( 1 X2 7.844 | 1.50C,3.46Ni,1.80Cr,0.25Mn(EA)  (3) 7.91
1.22C v (v X2 7.830 | " (st (3 7.82
18Cr,8Ni 76540 7.93 | 0.325C,3.47Ni,0.17Cr,0.55Mn (2) 7.855
25Cr,20Ni  # 7.98 0.51C,3.52Ni,1.72Cr ,0.22Mn(A)  (3) 7.79
12.5Cr " 7.75 395°F(#EER) (3) 7.80
25Cr " 7.60 690°F(C 1 ) (3) 7.82
18--4— 1 Ed KSR 8.67 1110°FC n ) (8) 7.835
20—-4-2-12 1 8.89 (BE$t) (3) 7.835
6—5-2 " 8.16 0.34C,3.53Ni,0.78Cr,0.55Mn 0.39Mo
8(Mo)—1.5(W)—1n 7.88 CBEA, BERD) (2) 7.86
Invar 36Ni 8.25 0.31C,1.00Cr,0.74Mn  ( " D) 7.84
Hipernik 50Ni 8.25 0.315C,1.09Cr,0.69Mn (st 7.84
4 Si 7.6 0.35C,1.56Cr,0.24Mn D) 7.83




1.73C,1.65Cr,0.30Mn ¢ D) 7.80 0.06C,18.50Cr,6.79Mn,4,06Ni  (5)
0.80C,1.67Cr,0.28Mn Cnr) 7.82 0.06C,18.04Cr,7.90Mn,2.06Ni (5)
0.62C,1.67Cr,0.22Mn Cn) 7.82 0.07C,17.70Cr,9.40Mn,0.68Cu (5)
0.98C,1.68Cr,0.28Mn 7.81 [} = k]
1.28C,3.46Ni,1.80Cr,0.2Mn (#EA) (38)  7.92 CA 12Cr
0.20C,1.85Cr,0.14Mn (HEAKER) 7.84 CB 20Cr
0.22C,2.80Cr,0.10Mn ( n ) 7.82 CC 28Cr
0.21C,3.88Cr,0.19Mn 7.81 CE 29Cr,9Ni
0.30C,5.54Cr,0.08Mn 7.79 CF 19Cr ,9Ni
0.35C,0.88Cr,0.20Mn,0.59Mn (HEAKER) 7.845 CG 21Cr,11Ni

~ % 40 CH 24Cri13Ni
0.10C, 18Cr ,9Ni 7.93 CK 25Cr,20Ni
18Cr ,9Ni,0.5Mo, Zr 7.93 X A B @
23Cr,13Ni 7.98 7A =2 1 20Ni,12Al1,5C0
25Cr,20.5Ni 7.98 n 2 17Ni,10Al,12.5C0o6Cu
17Cr,12Ni, 2. 25Mo 7.98 7 3 25Ni,12Al
18Cr,10.5Ni,Ti 8.02 n 4 28Ni,12A1,5Co
12.5Cr 7.75 n 5 24Co,14Ni,8Al,3Cu
13Cr,0.5Mo, Zr 7.73 n 12 35Co,18Ni,6Al,8Ti
13Cr 7.70 % D ity
17Cr 0.6Mo 7.68 28.37Ni,0.28C(1740°CHEA)  (2)
25Cr 7.60 7 v >3~ 36Ni
0.07C,17.88Cr,8.26Mn  (5) 7.77 7 % 2 XL 45Ni
0.07C,17.55Cr,10.48Mn (5) 7.76 v,i—=v 7 50Ni
0.09C,18.40Cr,5.33Mn,4.07Ni,0.78Cu (5) 7.91 1.2C 13Mn @

£—1M $%#MoH&HE (Xto2)
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1.0C,0.71Cr (fegt) (6) 7.84
1470°F JKHEA  (6) 7.758
1470°FHE A 350°FHER(6) 7.765
600 BEER (6) 7.786

1000 ¥ERR (6) 7.808

18--4-2 EHEMW  (6) 8.67
8.24Mo,1.64W,3.68Cr,1.00V,0.80C (2200°FHEA) (7) 7.925
(2200°F#E A ,1150°FHER) (7) 7.87

4.11Mo,5.20W ,4.60Cr,4.00V,1.32C  (BEA) (® 7.93
7.75Mo,4.39Cr,4.10V,1.20C D) ® 7.76
18— 4-1-5 LS €i:2D) ® 8.68
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7.90
7.78
7.77

7.612
7.529
7.529
7.667
7.750
7.778
7.723
7.750

6.892
7.086
6.892
7.003
7.307
7.197

8.16
8.00
8.3

8.25
7.87

A Study of Subzero Treatments applied to Molybdenum Tungsten High Speed Steel
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(8) The Tempering of Two High-Carbon High Vanadiun High Speed Steel (1942)
(9) Alloys of Iron & Tungsten (1934)
() Alloys of Iron & Silicon (1933)
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x—2 BELERNEOHH XD (HAIL

ENo. | mim | me2m | ma3m | wam | puo | PREY | om oaw
2 2.0332 2.0331 2.0330 2.0330 2.0331 0.0002 +0.010
4 2.0370 2.0368 2.0368 2.0369 2.0368 0.0002 +0.010
12 2.0334 2.0331 2.0331 2.0332 2.0332 0.0003 +0.015
13 2.0362 2.0360 2.0360 2.0361 2.0361 0.0002 +0.010
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Spgs RSP THD | WEREKP |
#pt No. fc_\EEg)b.'é DB (8) = @

e | £ E | R %%

20 2.0962 1.8350 0.2612 0.2617 7.788 +0.10
25 2.1012 1.8400 0.2612 : 0.2617 7.784 +0.10
15 2.0930 1.8320 0.2610 0.2615 7.773 +0.10
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7.9375mm 7 B DELDIRETH B, JHEDOMER+0.0001TH 525, KEORER+0.0001x
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B 5 HERAERD AT b HECERT, HEOBREYFONHBIUT LT 2HEI KD,

*x—4 W R D = 2 B
(3213 5/167 =7.9375mm 7 HOffiE% #=0.001mm % Bifr & LTRLADD)

W 8 20 25 30 40 7 15 1B | 34 3
1 31| —32| -30]| —3.0| —2.9| —-3.0| —3.0| —3.0 3.0 —3.0
2 30| —3..| —-3.0| —3.0| —3.0| —3.0| —3.0| —8.0| —3.0| -3.0
3 31| —32] —2.9| —2.9| —2.9| —3.0| —3.0| —38.0| 3.0 —3.0
4 32| 32| —-30| —3.0| 29| —-3.1| —3.0| --2.9| -2.9| =3.0
5 31| -3.1| -3.1| —-3.0| —3.0| —3.0| —3.1| —3.0| --3.0| -3.1
6 _30| —32| —-3.0| —-3.0| —3.0| —3.0| —3.0| —-3.0| 3.0 --3.0
7 31| —3.1| —3.0| ~2.9| —3.0| -3.1| -3.0| --3.0| 3.0 3.0
8 _31| -3.2| —3.1| -8.1| —2.9| —3.0] —-3.1| -3.0| —3.0 —3.0
9 32| —-3.2| —3.0| —3.0| —3.0| —3.0| —3.0| —3.0| —3.0| —3.0
10 31| —3.2| —-3.0| —-3.0| —3.0| —3.1| —3.1| —3.0| —3.0| --3.0
1 _32| -3.1| —3.1| —3.0| —3.0| —3.1| —3.1| —3.0| --3.0 --3.0
12 31| —3.2| —30| —29| —3.0| —3.0| —3.1| 3.0 3.0 3.0
13 30| —3.2| —3.1| -3.0| —3.0| —3.0| —3.0| —-3.1| 3.1 3.0
14 _392| —3.1| —3.0| -3.0| —3.0| —3.0| —-3.0| —3.0| 3.0 —3.0
15 31| —-3.2| —30| -3.0| —29| —3.1| —-3.1| —-3.0| 3.0 -3.0
16 31| -3.2| —31| -3.1| —3.0| —3.0| —3.0| 3.0 —3.0| -3.1
7 31| —3.2| —3.1| —3.0| —3.0| —3.1| —-3.1| —3.1| 3.0 -3.0
18 32| —31| —30| —3.0| —3.0| —-8.0| —3.1| 3.1 ~-3.1| -3.0
19 32| —32| —30| —3.0| —3.1| —8.0| --3.1| --3.0| --3.0| —3.0
20 32| —32| —31| —3.1| —3.0| —3.0| —3.0| —8.0| --3.0| -3.1
X —3.12[ —3.17 —3.02} -—3.00l —2.98 —3.02| --3.03 --3.02\ —-3.01 —3.02
R 0.2 | 0.1| o.2 ‘ 02| o02| o1] o1 | 0.2 ‘ 0.2 | 0.1
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B ot No. | REMEME | B OB ES | W B No | REERK | % 0 ® 3
8 0 — 7 0 -
20 0 — 15 0 —
25 0 — 18 0 —
30 0 — 34 1 0.2
40 0 — 43 0 —
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%6 =8 SUJ o 1t ¥ Kk 5%
JIS G4805 (1953) mR#*F 7 o A= H

B A | % B C Si Mn P S Cr
# 1 & | SUJ1 | 0.95~1.10 | 0.15~0.35 | 0.50LLF | 0.0308LF | 0.030LLF | 0.90~1.20
#% 2 & | SUJ2 | 0.95~1.10 | 0.15~0.35 | 0.50LAF " “ 1.30~1.60
% 3 & | SUJ3 | 0.95~1.10 | 0.40~0.70 | 0.90~1.15 1 " 0.90~1.20

I EBEMBROBEACFHER IS spiral KX v v FETIREEL, HBEAR L &% 150°Ciclh
R L o

=7 A R K & K E

IR | eom | o | e
HAE BNo. SuJ2 SuUJ2 sun
1 7,791 7,785 7,781
2 7,794 7,784 7,780
3 7,791 7,783 7,788
4 7,794 7,785 7,780
5 7,793 7,785 7,780
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6 7,795 7,789 7,784

7 7,792 7,788 7,788

8 7,795 7,785 7,788

9 7,795 7,782 7,788
10 7,785 7,781 7,782
11 7,796 7,787 7,778
12 7,793 7,787 7,786
13 7,794 7,789 7,778
14 7,794 7,783 7,785
15 7,777 7,787 7,785
16 7,777 7,787 7,791
17 7,793 7,784 7,780
18 7,793 7,784 7,787
19 7,794 7,785 7,788
20 7,791 7,786 7,790

S ¥ 7,7914 7,7853 7,7844
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£ 8IizE 6 /R L 2 ik % Wiz 160°C 1 1h, Wi 170°C i 2h, Wi 200°C 1 2h il L %
BEOHEOENMOMEMERL oo LLEOKIEN £0.001 THZ bR POMFRIIC1 7%
EOTWTHEWDOETH 528, FHEEZ 1ITE T FEoLbDTH B,

K—8 M ROl X & I | CHETRE20.0001D

835~840°CHEA. D b D 850~855°CHEA D % » 875~880°CHEA D b D
SUJz SuJ2 SUJI

I | 1 | u I I I I I I
1 —1 —-11 —60 2 10 44 +9 +6 —18
2 -3 —14 60 -4 —-9 52 +8 +8 —19
3 -3 14 -83 -1 -4 34 +9 0 --31
4 -1 18 82 2 -3 —-32 +6 +2 20
5 -1 -3 --32 -3 -5 --40 +9 +4 --20
6 -1 --35 83 -3 -6 45 +6 ) —23
7 -3 15 71 —2 | —66() —~121C7)|  +4 —2 —47
8 --4 --17 --52 -2 --6 —56 +6 +1 —34
9 —10 20 =72 -1 —7 57 +5 +8 54
10 —6 —19 —-73 0 -7 -61 +6 0 —-35
11 —8 —22 --80 0 —10 --68 +6 0 —31
12 —6 --17 -75 0 --80C?2)| —125(?), +6 +4 —-35
o s A || secs| 47 | -3 |

T [ ofERiz 150°Cx1h4160°Cx 1h
[ oBERIE 150°Cx1h+160°C % 1h--170°Cx 2h
Mo#ERIE 150°C % 1h4-160°C % 1h4170°C % 2h +-200°C % 2h
¥1X(?DD b D F R LIcFfE
FOKFT 150° X1h FERD b D2 b tEnEd +Th bbh LT %,
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