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Calculation of the Ideal Critical Diameter

Hideo TakeBavasHi and Hiroshi YosHipa

A method was described for computing the ideal critical diameter DI from the
standard end-quench test result.

DI Values obtained for commercial steels, except for the deep-hardened steel, by
the method here presented agreed closely with those calculated by the Grossmann’s
method, respectively.

Therefore, it may be stated that such a method would be convenient to predict the
DI value without knowing the analysis and the grain size. Although various expres-
sions of hardenability have been suggested, the authors should here like to emphasize
the new expression of hardenability in view of utility. ’
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A#ssimas b OFEME (mm) o oM @ JLHE 0 4 g (mm)
5 : 10 18
10 - ' 30 ‘ 30
15 50 38
20 70 46
25 50 ' B4
30 120 6D
35 142 63
40 ) 165 85

z o iifihs BTES 1 Fig 4 o o BREE ik (b) 2343 5 1 3.

Grossmann® QIR FEAIC O\ -C DERIC X 1L, TABIA 2 5554 DA foHLk
MTHESOY < A7 v 4 T B X D RABOERSEEEAERL T 50 LML TEKHREE
ﬁ&%%ﬁ»fy%4¥ﬁﬁ@@§k®%%ﬁ,F&BK%?W%W%K@%#N)%Ofﬁ
B RO O OB EFig 5 & (OBl L b Ko 51LsOTH 5o

b0

551~

50—

- Rockwell C

30 | [N i (I b
0.1 02 03 -0l o0k 0b .07 08 09
-» Carbon content

Tig. b Relation between 502, Martensite hardness

and carbon content

v | & &R

ERERVC A o 5 135G T, B4R onks folizE d Table 2 ©in & 3 O TH B,



186 bk, HHE %2

Table 2
Type l C [ R ; Mn i P ‘ S { Ni Cr * Mo ! Grain Size
Nol | 0.70 | 0.12 | 1.50 | 0.028 | 0.024| — — — 2,2
B 2 | 017 | 014 | 0.2 | 0.021] 0.018| — — e 4.2
B4 | 0.60 | 0.20 062 | 0.012) 0.0 018  0.54 — 2.8
Y1 | 0.27 [ 0.41 | 0.62 | 0.014] 0.013 0.38 | 0.17 — 4.8
Y 2 | 0.57 | 1.06 | 1.02 | 0.018 0.018 0.%5 | 0.08 — 4.4
Y3 | 077 | 021 | 058 | 0.042| 0.020| 0.37 | 0.36 — 4.5
Y 4 | 044 | 1,10 | 1.05 | 0.013| 0.024| 0.85 | 0.07 — 4.2
9 | 0.28 | 0.54 | 0.5 | 0.008| 0.010| 0.21 | 1.35 .55 4.1
84 | 0.29 | 1.20 | 0.3¢ | 0.014 | 0.012 0.20 | 1.08 | 0.41 4.8
Ber | 0.58 | 0.45 | 0.98 | 0.014| 0.026] 0.23 | 1.04 — 4.2
B-17 | 0.27 | 0.22 | 0.49 | 0.034| 0.012| 2,74 | 1.04¢ | 0.51 4.7
B-19 | 0.21 | 0.22 | 0.50 | 0.011] 0.0117 2.50 | 0.78 = 0.43 4.5
B-20 | 0.27 | 0.22 0.49 | 0.086 | 0.011| 271 | 0.76 | 0.59 4.6
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Table 3
Multiplying Factor DI (mm) | DI(mm) 502
Tyre — - Grossmann’s Jominy | Martensite
. C gl RY; | Mn ! N J Cr 1 My ~ Method f Test | Hardness
Nol | 0.410 1.070) 6591 9— | —  — | w2 | 7 51.0
B2 | 0171 1.001 | 1.8  — — — 8.65 |9 31.0
B 4 | 0.360 | 1.140 @ 8.067 | 1.066 | 2.1664 |  — 73.5 z 74 48.0
Y 1 | 0.208] 1.287 | 3.233 | 1.1341.8672 | — 381 | 5l 34.5
Y 2 | 0,205 1.740 | 4.400 | 1.090 | 1.3700 | — 72.9 3 76 46.0
Y 0.365 | 1.140 | 2.930  1.130  1.7700 | — 625 | 62 52.0
e 0.278 | 1770 | 4.500  1.180 1.1500 |  — 78.5 E 75 45.0
9 | 0.225 | 1.390 | 3.880  1.070 | 8.£080 | 2.650 328 | — 35.0
84 | 0.208 | 1.301 5.000 1.070 | 8.3300 2,410 281 | — - 85.4
Ber | 0.380 1,302 | 2.500 | 1.120 | 3.2460 ~ — &7 92 48.0
B-17 | 0.244 | 1.154 | 2.633 | 2.276 | 2.5336 | 2.550 38 | — 34.5
B-19 | 0.195 | 1.150 | 2.660 | 2.078 | 2.6840 | 2.290 248 P — 32.5
B-20 | 0,207 | 1.154 | 2.633 | 2.249 | 2.6416 | 2.670 I 34
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