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A Study on the Fracture Stress in Miniaturized Charpy Impact Specimens
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Abstract

Miniaturized specimen technology is useful to characterize the mechanical behavior using a minimum
volume of material, because it is almost impossible to sample the conventional specimen for the fracture
toughness test without damage to equipment. Test material was 1Cr-1Mo-0.25V steel which was widely used
for turbine rotor material. Two kinds of miniaturized impact specimens were prepared, i.e., miniaturized
specimen with side groove and without side groove. The correlation between ductile brittle transition
temperature(DBTT) of full size impact specimen and that of miniaturized impact specimen was made. The
characteristics of miniaturized impact specimens technique as well as fracture stress were discussed. Finally,
we concluded that the characteristics of fracture stress change on aging time were similar to that of DBTT.

Aol dwtr oz 7ol Aol A (upper

1. M B shelf energy; USE)%} /3- #A Hol&X(ductile
brittle transition temperature; DBTT)E 7] &M=
2% NP8 7lee E4 AeHE g Fze ¥ 10749 ¥ A7) Alf>‘*34<>1 Bastth Abgol
olvf Aol AFHA &L FAYD Aages A Hol € oY A FHY HES TIE A=
AY F Ans AAUeel Azel gAAd Ag  CIBAUS Fe 3o Do “H%: gRdne
2 =43 =9 golA me g3 uhE o RE o7l e A& Fo AAE daz 3
SOlThO A= vowd EAARE Ade & 28 37 A¥nel Agel Brds. 49
HA D By o] 28 A¥H 7|2 2z AFHE o &g 74%’—, shitel ®E A7) AER
M dEl Agsa gles) w9 by Age g ol A8 ARAS dow @ A SHAUA
WZo] gh}ol}. g 2% “*}"]O E{_CTL_" Aol 7hFsitt.
M ged AAASAYSY s Apzs  olH® FHAE $7etn 29 AdR el
V-ed FAANES 289 NFLexe dgza oA A7 AR gEd Ade wa 9o
FEAMA, Y, AyAAuAng T3 ge g NEW 2711 Goohe USE o DBIT 7 R =

o
o~

oot HolHE dg 4 gt} o] APe =z 3 = Zolt}, USEY #2t AEH 384
doliA A4z Mozt waAlstE wWeiug 9 L*ifa 719183, DBTT &) #4AE 48 A
Ad(&) 259 WA Agg=d, ojde a7  FH =AHADe HEFHFEH ZFtz A
€ 4. #HA Hol2E(ductile brittle transition A FHoRRE AT depa 29
temperature; DBTT)O| Fa& F+ ARE @3 e AEHE ol g37] YdalMe 48 AgHoRRE
. e HolHg BEF APHCZRE 4L do]E

T AFREATATY NPSARFR Alolo] FHBAE Yolot dH, BE FAAEA

"8, FFAEa s ATy o] Wl o MY E F&3 FL AHE vE
- FFgew gy J)ATER 7) 98 A% AgHe S¥E udE P
- AEEERGATY AYEAF R Ho]2=el HFFduAd ojA FE A

-132-



o
3

b

oft
S~

199 Aol) RaBAE F440]
. deerse) Uy AdAdn Az 24
4 2 2700 Sl Gep, o

oo

EHog 2A54E gosly] HaM e AR
dolel g F4ste AW $o +30 Pasio
ol AslA AR YolHEREH T4 YRR
o ol g9gEe AAsts el oA 9B
ATFAEG) AFE F8§ o] Yt

2 d7E T EF AYEY F 8=
2% APHEE AMEste Bl 287 23 A
He DBTT ESAEE Hrist=d o 288 %
I A 2AY AFAA A5 s T2 dA
2E dsiglon, djo we Augdn A4
Haolexe W BEAS A5

LIAEE ME U AEH

Aol AMEE ZAlE FEdds g
o] AMREE 1Cr-1Mo-0.25V ZHOo.2 A o] AAe]
st AR 7AH BEAL ZuEd 74 ug
ootk 2] A9 Al dadida algd
BHAE FHER AFds A % g7 9
Toll A2 43t A5 vjAxAY Firg
ML e AEE 27 YN dgxoe=
A AMEE(538T) Y & E(630T)0 A
< 23 Agsinh o W 28HE AP
Fe o] A7) 82k (self diffusion) o] &l =78t 2z}
SZol M9} Fe Fatso] e =M AAA
ow® AHYANLE FuEA 79 7lEHe] 3l

o

flo oft w2z 2

—

AF Aldun 29 Ag"e 9
Fig. 1o Jeliich & =27 A¥EH
ASTM E-230& wrgtov), 48 Alg#Hd = #4
EEdat floenz 2 AFoA Algd 49
gH ArlE HE A7AO AJE wch &
g Aldwe dol& striker 7t UL AYstr] el
TEY A9 YHlE M2 F U=S ey,
428 Adde Frle dg 35 AEE =379
TG AES EF FEAA

o

fr o sE

7

|
7]

W

>
ol

e ot

7

AH el zpzhe] N o g RE 4F FAHAAFHE 4
AY BF g8 DEQT 28 Al¥He TL
WgAde e ZAZRE AN AldHy
o) wako] td ol G wWdkoln AAY
o] Algdlgke gAY T2 Wgow s
o3

A

0

b) Miniature specimen

Fig. 1. Dimensions of conventional and miniature
Charpy specimens.
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Table 1. Comparison of experimental parameters.

“Standard Miniaturized
Charpy Charpy
specimen specimen

Striker radius 8.00 8.00
Striker tip width 4.00 4.00
Anvil radius 1.00 1.00
Anvil span 40.00 19.96
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Fig. 2. A typical load history for 50000hour aged

miniaturized specimen tested at 75°C. P,
and P, represent the maximum load and

the general yield load.
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