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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, interference fit process and its influence on the fatigue life of holed specimens made of
Received 06 July 2017 AISI4340 hardened steel were investigated experimentally. For this purpose, tungsten carbide pins were
Accepted 06 October 2017 fitted into the steel samples and put under fatigue test with zero load ratio and 10 Hz frequency. These
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experiments were done for specimens with 5 interference levels and two repetitions. Results revealed

that the compressive force required for interference fitting the pin in the hole increases as the

',‘niﬁﬂgr'ﬁﬁce Fit interference size goes up. The peak force was observed when the pin reached the bottom of the

Fatigue Life specimen and maximum plastic deformation occurred. 3D finite element modeling of interference fit

Finite Element Simulation showed that distribution of residual stress on the hole wall and far away from it were compressive and
tensile respectively. Moreover, results of fatigue experiments showed the specimens fatigue life
increased up to 1.5% interference fit. In this level, fatigue life is 2.5 times greater than specimen without
fitting. However, by increasing interference up to 2%, increasing trend of fatigue life is stopped.
Analysis of the fracture surface of samples showed that the fatigue cracks are initiated from the edge of
hole at specimens with press fit. While the crack initiation site was in the middle plane of the hole for
specimens without fitting.
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Fig. 1 Stress-strain curve of AlS14340 steel with hardness of 40 HRC
o 551,80 tew L AISIAB40 Vg wiige (55,5 a5 e 1 S5

421

AISI4340 sisle YU plSociul 5LT6S slao¥es 5l logas wlakis ol el
12] s oo oslizl

el o yuts] Gael s dadie s SolilS saas LYo 5l (S
OB aizmes g oy B3z (AU (ohed g e slajk S92
BY 5 (Swd GS 5 e wb; g Galer el ccwlinl S5l
Joted b S5 cnl @fls 5o 00 5 o0 (A5 55503 a2lge 5o ohisa)
zo5 5 Ol Aol (bl cu Elhse alas Saadly IS s
H g oule (@l ola ()i (Mg iz 50 Wigd oo diy Lo i)
Ot 5 S WS e e | 60k Sl slaanse s (ol
Sl J2las 4 pliws (g)li> gloaiopm o Gl s Ples
@ aaldl o cwl ol co¥sd way g wblS eSS slacnn e celie
Sebige 430y diey (nl jo 485 D90 Slaiagh 5l (S 9

o 55 a3l ) sl 1) (slos S wliios (3] 55,8
N yas 35 SYL 5 Sl ol plodil jlagljen Slras  Siws
Sli8l eizmen 0 S e Dlrbs 4 Cond B Sl Olas
il (Kd jas (59, e Sl Bl s

lodises (Sid jes (53, Sl Gl S [4] sy 5 (e
Conglive 033, ooyt o iy 5o |, AI2024-T351 psiagll i
S ool b (ppioman il oo Stalil 3l Bkl sbsjl 51 s S
Bldail asyo 4z e a4 b asine Gumdw Sgae Gl (gilwand
OrSiln 25 5 oule (B i g Lo (5 aals w09 Sty oy
Sy I o3l 5 (b 8 S5 Siailez agls b e GRalS

amio (Fod pee p S Ll 3t [B] Kes 5 550
G0 5 228 Dygony | T075-T6 pseteagdl SLIT itz 1 logp5ms
ol @iz sl 5l b gledigel cansls ablio awslin .260,S cw)p
D5 g Slos axmio J JEI e aiged 5 S50, g olnl a5 ol
Ehew @Yl ad 5l (omp GLLITL ladises o S5 oS Cul Jl>ps 0l
lal &7 55 et il ol @mls (rizmen Sl Gl
Sialsdl Sl uSilos (25 g ool el 1) gline a5 anels o sl
.Méu;o

2 G315 Gl b ane) o 1) ey [6] ) Ken 5 lS58
35 KB2 (55l Vb iz 5l Jloghsm slogyy (Fus e St
2 B aldail LU ) s saslowsdy s jee jloges aisls sl
L5 oaiyl3l 5l ol odls Jfog g ladige Siwd plSoiul Liyl3il
Pl (5 I35 o alS b g ol saslice 5 1350 YL zskow ,o
g2 ol L5 Slbadl calis sl (gl plgo 0> 5 (S

Sie o S ol olss 3 adle & (7] sl 5 ool
odel Cowods bl WSy (Siud jes g cogeiedd] SVl g g0V
2 63k 8 Wlgon (JHI e 0 SasS diz e Sl sl plas
e b o Sl sl ansls Sllel asgerme Kiws jes
CeaSh sladiges 3 g a3z 4ol Gl S (SaS jes loges
il ©pgony oS Sl 092y i 5 Y o oAl p (e swled
poeesl] 3o soilr SlalilE eizen 5 9V5h 5 pariasll (555 (Kol
40 pasde 55 Dlabad CnSh ghile mhv ol (owyn Siah el
WS (o0 I el S5 Gl 4l gl (S e (A15TL

G S jee p G Ll b e 0 (6,500 Sl
peiiane 36 o Jb ol b [11-8] ol aid 5 & jg0 (000 5 058 O yg0

10 ojlosis 17 0551396 (55 (I3 SHlle (S


file:///C:/Users/Desert%20Rose/dropbox/MME/Mehr%2096/1901/Enew%20171901M.docx%23_ENREF_2
file:///C:/Users/Desert%20Rose/dropbox/MME/Mehr%2096/1901/Enew%20171901M.docx%23_ENREF_3
file:///C:/Users/Desert%20Rose/dropbox/MME/Mehr%2096/1901/Enew%20171901M.docx%23_ENREF_4
file:///C:/Users/Desert%20Rose/dropbox/MME/Mehr%2096/1901/Enew%20171901M.docx%23_ENREF_5
file:///C:/Users/Desert%20Rose/dropbox/MME/Mehr%2096/1901/Enew%20171901M.docx%23_ENREF_6
file:///C:/Users/Desert%20Rose/dropbox/MME/Mehr%2096/1901/Enew%20171901M.docx%23_ENREF_7
file:///C:/Users/Desert%20Rose/dropbox/MME/Mehr%2096/1901/Enew%20171901M.docx%23_ENREF_8
file:///C:/Users/Desert%20Rose/dropbox/MME/Mehr%2096/1901/Enew%20171901M.docx%23_ENREF_12
https://dorl.net/dor/20.1001.1.10275940.1396.17.10.29.7
https://mme.modares.ac.ir/article-15-4694-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1396.17.10.29.7 ]

ObISan 5 i xb 2L L

e 3Yg8 33 LS o 3 ol U 9 HIBIAS Blbosl 3yl 8 aallos

Soides 5.6 oysS Jsb 5 sieg e 0.001 s L PSL Jo ' le
3168558 sladised gl Il o orias 2 plodl jslaieds ol (5 Sl
Ly gl (525 lore b (i 625 s 035 el (T 4055 50
28,5 plonil Fl e o 5| alies >0 5 4o (Ra)

Slsr e pwpp 5 s CaSs pshe adlas jglane
KL30 Joo (g, (59, 058y Sm olfiws Sl 5 (S sloS 5
SSE Spa8 gy 500000 laiS s oyl by eelid <555 cl
20,5 eolatul gl 20 51 e

Shabo3T plout b9y -3
St 5 S Vsh (o (AT GLl S ) GRgR cnl 5l Sae
2 by ok Grondy il oo badigel (e joe p L) (eSS
sl by dlize slajld b glaghem dagmy S5 (og cob @
ladiss 53, (Sglize S5l claojlul olml cuz) male 6,550
Este <5 2 5l ookl b yle )55 g, 50 o5 ol Gialej]
Sl 5lasS olml 1) pal o3l pa b (Sige Olgie (2SS 55 1
10 @ S0y sl 0l b ool g slowl gl o sbo B a3 L (55,8
Ehew dbml laanlp (oles o op kb ald eolinul el
S S laghow (oled )3 mhaw (5 9 9B a8F Jl 50 GLSs &)y
2 Ra=0.4 pm

5 a5 o Ko ISl 3105 G 1 oyt sl
23Sk 9 (B3l (K slapsasl s @ Jsaz) ob ad Sk o
Oy & A3 Glbail o5l (g 10 ggemme j0) €85 g0 mlaw
D g0 iy y25 (1) aloles

IF% = X 100 @

ablen 59Ys digas g S8 d gy LED (] 0 a5

Ehgw 090 ML sloom oojlr 5 (Sl Glkal obml
b om )l gl 5 gl GBI gl il 5 JSAT Gillas Laaises
3 0m SYb G 0D ) 0ly, (B3 Lepate () 5 eslital
Sygon) yeshes 14 5l8 4 Eli bl lasksd 5 g8 & S5
algg 53 .85 )18 Lged 0 g (b SE (59, (Lge Elygw b S seee
s 5 03 035 L Elis 0900 Gt s0ml S & (VL 05 S > L
03,5 Eud olSws Lo ladiged 0950 (Sl sl p3Y )L8S 5950

0l o3l Gkl baises 4 oslite g9 Jlesl jolaiea
4 ZeSed Gl s asle ) (b (@) 6 S Bl eSS
Sl g 038 3y om ) Jleel (JSew LB s (b JS2
o3u "4 JSA" (@) 5 () 6 JSa) adly lisl wiged S5 5 (S
L @b oul 3l askad e )L Jlosl o925 5 oliws (SlocSS (o j20eSd (s
il S8 s eS8 sl ((Fid ol e s ns e ol
508 0By G 0sS e (@Yl S e S0 askad cloail 5 olSiws
Sogon gy Gl (S S Jlosl b s e ST Bl S5
loggesl aboe JUl disei 4 T Goyb 3l g 00k o)ly oy 4 (Sl
s 40000 paysSle b ojlail b pwsis sl b cou Sis
235 ploxil 5,010 uilS 3 5 (R = Prin/Prmax = 0) o )b cuns

@ gl 5 (A Glbl anl B e 4z e S50 Cuz nl pedle
& 38l 5l ol iloand (ol 51 36 Wy ot 598

t Marsurf

10 opless 17 0951396 5o (o) Sulle Swiie

AISIA340 5LIT Y55 sloars oS 5 1 Jgor
Table 1 Chemical composition of 4340 alloy steel

(ORSITETSE e
0.316 oS
1.770 J5
1.830 oS
0.494 N
0.341 Odedge
0.165 P gmlns
0.159 o

al oo

iI
|

(b) (®
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Table 2 Drilled holes diameters of steel specimens in various levels of
interference fits
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Fig. 8 Variations of Compressive force of press fitting during the
process for various interference fits
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Fig. 11 Circumferential residual stress distribution (MPa) caused by
interference fits of (a) 0.5%, (b) 1%, (c) 1.5% and (d) 2%
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Fig. 10 Radial residual stress distribution (MPa) caused by interference
fits of (a) 0.5%, (b) 1%, (c) 1.5% and (d) 2%
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Fig. 15 Circumferential residual stress distribution (MPa) in (a) 1.5% IF
specimen caused by interference fit and axial loading and (b) in open
hole specimen caused by axial loading
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Fig. 12 Variation of Circumferential residual stress versus radial
distance from hole edge
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Fig. 13 Comparison of stress history at point A for 1.5% IF and open
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Fig. 18 Fracture surface of specimen with interference of (a) 0 and (b)
1.5%
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(b)
Fig. 19 SEM image of fracture surface of specimen with interference of
(a) 0 and (b) 1.5%
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