- - s o -
MIANBINRVBINTIZIARY Llﬂ:l.lallﬂﬂ"i‘)ﬂn"ﬁ:ﬂ&lﬂaE]ﬂ?"lﬂ'ﬁlﬂl.lIﬂ'ﬂﬂw‘l?ﬂU{'\'J
- v ° & e
LUBIIINAMIURT FINITLIRG La.'la.l.aa.‘la. 4140

Wl 33N nEIndauae

"inmﬁwufm{tﬂud'zunﬁwaamiﬁnmmuné’ngmﬂ?mmﬂﬁﬁansiuﬁwaﬂsunﬁﬁmﬂﬂ
meirieiaana
VU@ INAY IWRINTAUUNIINGSY
W.f. 2539
ISBN 974-633-340-2
SudnTaaTdiainman INRINTRUNIINGSY

TIb39e21%



A STUDY OF THE EFFECT OF MEAN LOAD AND LOAD AMPLITUDE
ON THE FATIGUE CRACK GROWTH RATE
FOR THE AISI 4140 STEEL

Mr. Jirapong Kasivitamnuay

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Engineering
Department of Mechanical Engineering

Graduate School
Chulalongkorn University
1996
ISBN 974-633-340-2



wteinmfinus  nfnemaueInIIads ua:uauﬂagﬂms:ﬁﬁdaa"mﬂn'mﬁu'[ﬂ
11imaui’ntﬁaemnﬂ'nué"\ﬁ'mfui'aq 0.1e.1ea.18. 4140

lay Wit 3I3IWF  nE@Andsuae

mMaIT LA30Ins

- o -
gidiny  dwmaanasd a1 nalfiesd@  yygnas

ar -~ @ - ar Qs v e - - r :‘ .
UTUNININLI|EY qmaanszﬁuvn’mmau agum'lvmm'nmuwufauumﬂumu
P> g s -
wikzaInMsAnmaunangantIy gy inda

...................................................................... ATUUALTUAAINERY
(09T A7, FUE QIFITIM )

ATUENIINNIFNALIN mﬂwuf

% = é‘ 3
....................................................................... U3smunITNNIT

-l
21 3oNUInw

nIUNI

6 - ~ -
( 279138 TWNW  LWQT@ )



v

a é b vy oa a 7 37 e
NuNAuRVUUNAAgRINEINUSMelunsa UV e TN s HMIR )

A9 NGB  ASANYNeIENAITIRRY wasuaNIASAN1TEINADRIINTS i
Lﬁﬁimlaﬁau%ﬂaLﬁmmﬂm'méﬂ.éﬂﬂ%ﬂ":’ﬁq w.l8.@.18. 4140 (A STUDY OF THE |
EFFECT OF MEAN LOAD AND LOAD AMPLITUDE ON THE FATIGUE CRACK GROWTH

RATE FOR THE AISI 4140 STEEL) o.7a/3nmn : wel.As.nosiesh yognAa, 129
"iN. ISBN 974-633-340-2

399 19.10.106.18.4140 ldgniinsmareunslan ssulfouuasuuastianasi
N1z IBIN S IRED WAZUWONIAIANISEATY ) AMNIASIFIU ASTM E 647-93  lawdi aguse -
mﬁsﬁ'aﬁnquﬁﬂﬁun'ﬁLﬁnlma\ﬁaﬁﬁfuﬁa\amnﬂfnuﬁ': dadnseideulvwesnisdiansenie
199N 13fiiniuas wien MenaseLTinTEinAetusUmAReY wasnnaNNTTEAT ISR TATDYIaY

3

173

nanasey T IvAISAI LN 1SEENMA 0.3 89 0.8 NUIMGANIINATIAL TRYD vI08$12
Lidutudnsndunse uanmnﬁi‘fé’mﬁdmmﬁzLﬁmﬁumsnﬂﬂﬂnﬁ'ﬁhnﬁszqwqﬂﬁv\m&i 1.600 Ay
1y 4.000 Ay wn'i'mqﬁﬂiwmsLﬁnlmmsﬂﬂiﬁ'zlﬂﬁuﬁ’uﬁmﬁszﬁ\mm ﬁ\nfuﬁ'\smmsnlﬁfﬁmﬂ
daunrszdunisfimesluniadmussn enaseLiiranadeviuan 1z 1SEIRATUASY FiRana
muwzaufmmﬂmwmm‘smjmLnsa\wmﬂav ez mNRYD VIS MANEL 16

FuNIRTINSiL Inevsensdiovainanudai ldann1measeuRe da/dN =
5.32x10° (AK) 2?8 fiAnduussansvesnmidwind 0. 07 auni ladazdudiayasag luns
ﬁ'lu’.;ma'mmﬁuﬁfl wazn SeenuuLdus U uananilUsunsupsniwmesa mSuNSAINe YA

dwaamatnaniisun wvﬁmmnnsvmLﬂusanlﬂgﬂmﬂumumauammsmLmﬁumsam’mﬁmﬂn
“w0vses$77i ldannmasey se LYNF bl

Mmain ... IANITINASE NG . awiedendn ... 0 M

& = 4 1 TN AL SR
a1y ... AIDING Moy 1IN i
< d H
Umsdnm ...2538 MuNFBIWIINYSNEI N




4% 0716176 :MAJOR MECHANICAL ENGINEERING
KEY WORD: MEAN LOAD / LOAD AMPLITUDE. / FATIGUE

JIRAPONG KASIVITAMNUAY : A STUDY OF THE EFFECT OF MEAN LOAD AND LOAD

AMPLITUDE ON THE FATIGUE CRACK GROWTH RATE FOR THE AISI 4140 STEEL.

THESIS ADVISOR : ASST. PROF. KAUKEART BOONCHUKOSOL,Ph.D. 129 pp.

ISBN 974-633-340-2

AISI 4140 steel was tested under constant amplitude cyclic loading at
various conditions of mean load and load amplitude, based on ASTM E 647-93
standard. The objectives of this research are to study the fatigue crack
growth behavior, to analyse the condition of load simulation from actual

loading to testing condition and to find the fatigue crack growth rate

equation.

From the experiment under conditions of load ratio range from 0.3 to
0.8 show that theicrack growth behavior is independent of load ratio. Moreover,
at the same load ratio, tests at different value of maximum load range from
1.600 tons to 4.000 tons show that crack growth behavior is independent of
maximum load. Thus load ratio can be used as a parameter for setting the
testing condition which the result can be applied to any component under
actual loading. Additionally testing condition can be specified to give suita-
ble.for the capacity of testing machine and specimen size.

Fatigue crack growth.rate equation, obtained from the experiment, is

T énd has the coefficient of determina-

expressed by da/dN = 5.32x10-9(A K)
tion equals to 0.97. This equation is an important data for calculating the
fatigue life and designing any component. Computer program for calculating
the fatigue life of a circular shaft under cyclic bending moment was also

written to present the application of crack growth rate equation.
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