[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1397.18.1.52.9 ]

110-103 yoyo 01 o louid 18 0993 1397 (1339 3 (Yo S0 (w0 dlxo

A3 ke dalinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir UTRes

C,dwé')’sé ‘S)th’.w %'})ég;’»)&:ﬁéhwsﬁj;' eIy
fetid oflis L P Bolo awasaas & il y ol

OIS cte oy oDy (Sl pwdige (65> (ggmmish -1
OIS cpte oy ol (Sl pwdipe odliwl =2
sadeghim@modares.ac.ir 14115-143 iy oo o) y45 #

N Wlis oYL
Jol ghygms 2bml (Bg) aw 0855 )8 gy 3)90 AISIABA0 3Y5b ()2l jgm sialy 5> (Sid soe o daw 55 S gl ol 2 S g, e
ol ald (layially 5 gaw (5) Sl adllas pslite 4 W05 4B S\ gmle (558 9 Wb b 9 b (e ) EDge 1133?:6“)[;: ;i wh):
0 ol e s 5 gl sugy leg] b 51 linel b (1) sy 5 5 (Vo) (o oy Jos i (ool siabl 53 oS 1396 5208 scale » )
logsesl ) odlizal b baigal jas o ctisd 65500l ialojl 12 sl Rom 9 Ry Ra Rt Ry s 605 Sy (hol 2ol 5 Ul 405
0905 39 ggemma) b3 bl (6,5 E g dpudly o (gl (Kiwd 905l 13 oiwlie] slayiolel (48,5 k5500 b el Cowd 4y (Sins S8
53555 3 o o3l sl s 31 S st (6 e al Lasgi 0 sl Fliges s g5y 4 o oLt b (L Saud i e
szl 3 caiy & g 625 e 5 ool ed g 2 aald ple 3 Sl ol ol e 352y & el T 5 beesly i: “

oo sl LRy () slons bl yoe (a3 Jao 235 ol glo )875)8 20l 5 eyt b )89 s 5)SEDge
P (e Sle il 5 g gl MBI & gyt (Stasly (Stad yos @ly )3 9 [ |y (Saud jae (o3 (n i 4.4%
2 gdaw 6 yehl al p (Jao jleslitel JaFlew ldad  Sind jes eSS Jhe dawgi jd 45T Ab odaliie (yiored (Aiwd pb yobre

A3 o bl Ao yd 7.5% 4,16.4% ;I 1, N as o9 gllad pes Slo by (gl yielyl b duglie

Evaluation of Surface Roughness Effect on Fatigue Life in Drilling of Hardened
Steel

Amir Rasti, Mohammad Hossein Sadeghi”, Sina Sabbaghi Frashi

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-143 Tehran, Iran, sadeghim@maodares.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, the effect of surface roughness on fatigue life was investigated in drilling process of
Received 02 November 2017 AIS14340 steel. Three hole making methods including drilling with and without pre-drill and helical
Accepted 12 December 2017 milling were utilized. In order to study the effect of surface roughness and process parameters on

Available Online 29 December 2017 fatigue strength, the two main cutting parameters including cutting speed (Vo) and feed rate (f,) were

changed at 5 levels using the response surface method. Five main parameter of surface roughness

Keywords:

Drilling profile including R, Ry, Ra, Rg and Rsm were measured in each experiment. Then, the fatigue life of
Fatigue Life specimens were obtained using fatigue tests. Regarding the validation experiments, 13 fatigue tests were
Surface Roughness carried out for each drilling strategy (39 fatigue tests totally). Investigation of surface texture showed

Surface Texture the signs of the tool path, scratches by the chip collisions and ploughing on whole surfaces in the

conventional drilling. These effects were negligible in other processes. Accordingly, the highest
roughness was observed in conventional drilling, drilling with pre-drill and helical milling processes
respectively. Also, the fatigue life estimation model based on R, had the best estimation with an average
error of 4.4%. In fact, the fatigue life is more dependent on the difference between adjacent peaks and
valleys. It was also observed that a model based on the roughness parameter will decrease the maximum
prediction error of the fatigue life from 16.4% to 7.5% compared to a model based on the cutting

parameters.
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Fig. 1 Carbide drills and end mill used in tests
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Table 3 Measured surface roughness and fatigue life values in different
drilling strategies

slaws
. Rsm Rt Rz Rq Ra °)L""f’
CE ) e m) Gm) em) L
.

S $ 5 e

293627 10 22.36 12.80 2.74 3.15 1
222829 340 27.10 20.10 4.43 4.39 2
331079 7.8 21.10 13.60 3.32 3.42 3
153551 227 32.50 25.50 5.18 5.60 4
292523 179 21.60 14.60 2.55 3.08 5
268563 206 24.80 18.60 4.29 4.29 6
201783 248 30.00 23.40 5.80 5.65 7
214659 219 29.00 21.90 3.96 4.45 8
145126 233 33.60 26.80 6.15 5.99 9
Ao b )¢5
385450 274 22.60 11.80 2.10 1.55 10
398171 171 19.20 13.50 3.01 2.42 11
406161 240 21.10 12.50 2.67 2.03 12
316875 247 28.40 20.40 4.82 3.66 13
408765 108 17.60 10.30 2.49 1.86 14
434101 160 18.60 10.60 2.79 2.58 15
337543 287 25.80 19.50 4.60 3.83 16
409239 209 17.20 16.10 3.24 2.57 17
283867 339 26.50 22.20 4.67 3.70 18
Ele )15,
319535 305 12.60 3.64 0.84 0.56 19
311522 214 7.09 5.57 1.03 1.02 20
328548 136 6.79 2.53 1.13 0.84 21
280431 303 22.90 15.70 3.30 1.97 22
374430 72 1.83 0.92 0.60 0.88 23
316914 249 8.42 6.10 212 0.92 24
259335 205 17.70 12.30 2.27 1.92 25
319327 158 12.70 4.85 1.55 1.04 26
221761 374 25.20 17.30 5.13 2.36 27

Fig. 5 Fatigue cracked specimen under dynamic loading
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Table 4 Regression equations for estimation of fatigue life based on
various roughness parameters in different hole making strategies
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Fig. 9 Average errors in estimation of the fatigue life by various
roughness parameters in different hole making strategies
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Fig. 11 Values of errors in estimation of the fatigue life using cutting
parameters in different hole making strategies
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