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Fracture Characteristics Evaluation by Charpy Impact Bending Test

Synopsis:

Shigetomo NUNOMURA and Masashi INAKASHIRO

Charpy impact bending test is a rapid inexpensive test for determining fracture characteristics.
Load-time relationships from instrumented Charpy test and their temperature dependency were di-

scussed from a viewpoint of evaluating the fracture characteristics.

V-notched and fatigue pre-cracked

low carbon steel specimens were tested in the range from liquid nitrogen temperature to room tem-

perature.
same temperature range.
specimen was desirable.
under a limitation.
time curve.

Slow tensile tests and slow bending tests with Charpy-type specimens were also done in the
To evaluate the plane strain fracture toughness, the fatigue pre-cracked
Absorbed energy in pre-cracked impact test could be used for Kjc evaluation
The varidity of K¢ evaluated could be mostly inspected by the form of the load-
Jic and COD will be obtained using this test.

The loading rate has a small effect on

fracture characteristics, and since the values evaluated by Charpy impact test are expedient measures

the loading rate effect on them is negligiblé.

Dynamic yield strength and microscopic fracture strength
could be given by the instrumented v-notched Charpy test result.

To improve this test, the more

accurate load measurement is required, while the displacement observation is useless.
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Schematic diagram of impact load measurement systems.

— 33 —



862 g & W

% 64 4 (1978) 72

200mm? L LT 7.5%10-6~7.5%x10~% OHFFHITH 5.
IS — D D4 — DA — URE 2.6%100, 7
Yy VEEZ 6V LThiE7 ) » v HTER 3~300
mV (PO T 55 — 0TI 60pV~6mV) <, EHF)
WA FObrEEEY vy uAa—TRERT5Y
A BAIEE OB . BEDO R Y 2 b
~ FVIREMAT] (—usiER) <7 — U RE R
F5E74 v OMERRVERICH LY. Zhix T Y
v O R T — A XD FEIE, ABHEES CREMREZ
e o o LTINS, EEDR o SLV—2Y =7
%7 (TELEDYNE 1322, Slew Rate 120V/uS, [
FEREE 90db) AL & LRI A L7:. DATA
LAB DL 905 oA FJJEEVI 4y BERE 39,V CRUEIE EEC
Aiest LISy do 07D T 2 OWIREH ORHEH L TH D
IO wEgEgrHE L. BE0rT Y= b
~ 2 D% OEEREE 1 #id 5 DT 20db OFUGH L
TWCh5. JEROEEEEET L I — & LESIROM
wEE AR (LPF) 2E SRS, LRGSR
vr 1M Hz(43db) i@z, ieikid 33T LPF.
BHWFIT RV, MBAEC LT T 1« v & —
F U AR EBERAIET S Z LI XTI DT
FHEHBEA 7 51V ANTF Y 2V{ESIE Data Dynamics
1133 #FVikT — Ficd A7, L HITAC 8700 =X b
b, sk (ERICAv:

MR & ORI R RETT 5 7o 08 SRR S X URFHY
BTRER AT i biLiz. S b4 v 2 b e CAEG R
BR 2 D PR ZE R A I AN A A (R AR b T — 196°C ~ 22
IO T o7, HFRBRITE Y v v —RBRARKS
S E L= AR 7 v v 2 (Photo. 1) v 7z,
BEERR VS SS41 FRMEBE 7 ov T Fov FiR(0.12G, 0.21
Si, 0.24Mn, 0.014P, 0.016S) Hiedt#n, %7z 7075
T6 7o A&RILEME LTHWE. ThBEMID
B BE TR 5 [ AE 5 NS ST C U R MR E 5 i 75 %
FHEUEY v L~ VIR ZER L. T2
1k ASTM E399 g icfityy, et zmvih
XBREA LTe. BE0S IRABICIIERE 4 mm D 4 FE{
B B A L7z

3. RERHERIRE

Fig. 2 v Sz SS4L SRS IRFHA: & AR
EFEOBRETT. 2hbOBERLT OREHCHW 5
7o
31 FhFEROBDR

BB ) AR E OB E I T R TER T S ROEAD
TRXNTW5S. LALF 2 Y hickidsd 1974 £0H

Static bending test equipment following

Photo, 1.

the Charpy tester regulation.
. 100
o~ o,
£ NS
£ M\:‘j\g\
= s
€ 50 e
—— v U v O cmm—
o Os £\T~ﬂ~g|_£
0 e —g— - —
//4 !
3 so—7~ 3
~ g 8o 58 o
w — ° I T
- 00/8 ° °
& 254
H
[+]
0 —
-200 -150 -100 -50 0 50

Tennpcraturel(°c)

Fig. 2. Static tensile properties of SS41 low carbon
steel.
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Fig. 3. Load-time curves for V-notched and fatigue
precracked Charpy impact bend specimens
tested at —196°C (41 steel).
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Fig. 4. Load-time curves for V-notched and fatigue
precracked charpy impact bend specimens
tested at 19°C (7075-T6).
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Fig. 5. Nominal bending stress and absorbed energy
versus testing temperature in charpy impact
bending test. open marks are for fatigue
pre—cracked specimens (SS41 steel).
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Fig. 6. Computer-plotted load-time curves for V-
notched specimens. arrows indicate the
arrest load for Kjcarress calculation.

Table 1. Scattering of K¢ values evaluated from
the arrested “loads of the load-time
curves in Ch"‘q:fpy impact test of boiler
steels kg /mni/ mm2).
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Fig. 7. Proposed model for bending vyield stress
calculation in notched three-points bend
specimen. )
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Fig. 9. Temperature dependence of yield strength,
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absorbed energy for an A471 Ni-Cr-Mo-V
steel after reference (23).
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