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On Brittle Fracture Initiation Test

——Deep Notch Test——

By

Hiroshi KIHARA and Kazuo IKEDA

Abstract

The mechanism of brittle fracture initiation and the evaluation of fracture initiation character-
istics for steel plates have been investigated by using the newly developed deep notch test. Brit-
tle fracture can initiate at low stress levels from a notch in the deep notch test specimen without
any additional factors such as the welding residual stress, the metallurgical embrittlement caused
by the the heat cycle or the prestraining and the impact stress etc.

A method of evaluating brittle fracture initiation characteristics for steel by using only at mini-
mum two deep notch test specimens and tensile test specimens, respectively, and applying the mec-
hanism of brittle fracture initiation characteristics for an infinite plate can be obtained from the
deep notch test data and the temperature dependency of yield stress. The brittle fracture initiation
characteristics for various steels including the high strength steels and the low temperature steels
were investigated, and various factor related to the brittle fracture initiation were studied. Next,
how to apply the criteria of brittle fracture initiation and arresting temperatures of steel to the
design of welded structures under he consideration of welded structures made of the mild steel

or the high strength steel in the conditions as welded or stress relieved from brittle fracture have

been discussed.
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Kind |Plate Chemical Compositions (%) Properties

Steel of ) ] Y.P.| T.S.Elo
Steel |Thick| C |Si Mn{ P | S [Cu{Ni|Cr |[Mo| V B | Al | N; kg/ |kg/ ng

mm? mm? %
a (Nozmalized) 55 o 500, 230.710. 0150. 027 25.1) 41.132.6
B Hgf,ﬁr 60y 20 [0-170.531.240.0130.0110.220.110.14 38. 6 23.531.0
C H?ﬁ’f’r 60| 25 0-140.291.230.0110.0030.10 0.08 53.5 61.9/31.0)
p |HWS3 20 [0.16/0.36/0. 9200. 012/0. 0130. 80/0. 3800. 21 [0.35 69.8| 79.435.3
o 70| 20 [0-160.360.920.0120.0130.800. 380.21 [0.
E [HYEO )| 25 [0.150.301.130.0120.0050.240.820.40 (0.26 [0.0260.00280.014  f64.5 73.919.0
F HX{"T soy| 19 [0-150.260.750.0130.0090. 281.380. 61 0.48 0.07 (0.0014 76.3 81.722.5
G HXISE’F goy| 20 0-150.2411.280.0220.0130.230.230.50 0.49 0.003(0.002/73.8 83.4/16.0

HW90

H (B 100y 25 [0-150.250.820.0090.0070.240.930.54 (0.54 (0.06 08. 21102. 320. 0
1 [HW90 13 [0.15/0. 2500.820. 009/0. 007/0. 240. 930. 54 [0.54 [0.06 08. 7[102.123.9
H2100)
j [QTALKIL) 25 0. 100.261. 180. 0100. 003 38.6 49.129.8
K QTA;;K“L 20 [0.1100.251.250.001)0. 008  [0.57 37.0] 51.645.0
L QTA;;;K‘”' 25 10.10/0.180.540.010/0.000|  12.500.35 [0. 41 61.2) 68.4131.2
M| 2.5% Ni | 20 [0.090.270.550.0090.0080.502.550. 0350. 006 0.0100.609237. 1] 47.531.0
N | 3.5%Ni| 20 [0.060.300.510.0110.007 [3.53 0.027 38.2| 49.3130.0
Pl 99%Ni| 20 0.070.200.480.0080.017)0.188. 54 0.01700. 01167. 2| 71.025.5
Q |SemiKilled| 25 [0.190.07)0.710.022/0. 015 27.0] 45.0126.0
R HX{’E} coy| 25 [0-150.401.280.025 0.26 [0.06 53.0| 65.018.0
s [HWS3 45 |0.11/0.280. 30(0. 0140. 006(0. 08/2. 911. 30 (0. 39 0.009,  |76.6] 82.4145.0
Iy 80y 45 [0-110.280.300.0140.0060.082.9111.30 0. )
T |99 Ni(QT)| 20 [0.060.200.340.01000.005 [8.86 0.013.  l66.3 70.6/42.0
U |9 Ni(QT)Y| 13 [0.070.260.480.01600.010,  [o.38 0.040,  71.5 79.128.0
A% Hglv_g% 80) 20 |0.120.300.96{0.017|0.0100. 24(1.04/0. 42 10.37 82.0| 86.0/34. 3
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kg | 0 | kenme | o | o83 | eligy oTe15 | NDT | Tw | (220
A 302 689 16.8 116 -120| -173| - 28 — — - 13
B 766 876 28.7 85 - 93| —-156| — 13| —50| — 35 -4
C 236 494 29.9 71 —116 | —134| —114| =—56| — 59 — 40
D 112 362 59.3 46 — 8| -191| —108| —51| — 98 ~ 55
E 165 409 56.3 46 —-106 | —191| —125| -—45| —112 — o3
F 54 274 65.2 43 — 43| —195| —128 - — - 61
G 249 471 62.8 43 — 94| —178| -106| —56| — 65 — 46
H 108 359 73.5 35 — 18| —183| —100| -56| — 21 - 37
1 191 555 73.5 35 7| —155|<—100]| —-71| — 35 _
] 3040 759 26.9 74 —150 | —186 |<<—120| —64 | — 80 - 90
K 165 347 27.8 81 —157 | —205| —140| -59| - 93 — 93
L 123 267 50.3 53 —147 | —211| -107 —| -128 —108
M 2220 694 24.5 78 —155 | —190| —120| -—70| — 85 - 69
N 208 405 27.3 72 —154 | —201| —170| —90| —104 — 84
P 333 295 68.1 29 —165 | —217 | -204 — | —185 —175
Q 129 704 13.7 135 - 98| ~—161 — — — —
R 45.2| 351 44.7 62 — 56| —183 — — — —
S 334% 444% 67.7 40 —116% —210% — — — —
T 62.4 88 58. 6 37 —186 | —240 — — — —
U 96.0 123 63.9 33 —180 —236 —_ — — —
v 143 338 64.7 37 —110 | —180 — — — —
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