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siamak Hatami | T N€ EXperimental investigat_ion of the _drag coeffi_cient of
MSc. two tandemly-arranged circular cylinders at different

Mitra Yadegari angles

Ph.D.

Abstract: Many arrangements are available for placing cylinders with respect to each other.
Some arrangements of circular cylinders include side-by-side, tandem, and staggered at
different angles. Thus, in the present study, the drag coefficient at three cylinders, A, Band C
with diameters of 15.5, 21.3 and 31 mm at different angles (0°, 5°, 10°, 22.5°, 45°,67.5° and
90°) in L/D=2 and 4 at various Reynolds numbers (14700<Re<48000) is experimentally
investigated. The results showed that the drag coefficient is completely dependent on the
diameter of cylinders and the L/D ratio. The variation of drag coefficient in L/D = 2 is less
dependent on the Reynolds number changes at different angles. Also, by increasing the
diameter of the downstream cylinder, the effect of the Reynolds number on the drag coefficient
was reduced. The drag coefficient in L/D = 4 is less sensitive to the angle changes except for
the zero degree angle.
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Micromechanical analysis of effective properties of
polymer matrix composites containing piezoelectric
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Abstract: In this article, the Mori-Tanaka micromechanical approach is used to obtain
the elastic and piezoelectric properties of a hybrid composite with a polyamide matrix
and reinforced with piezoelectric particles of lead zirconate titanate and carbon
nanotubes. Modeling consists of two steps, first, the effect of carbon nanotube
distribution in the polyamide matrix is calculated, In the next step, the obtained results
were used to calculate the addition of piezoelectric particles. The model has been
validated with experimental results and previous studies. the increase in the volume
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piezoelectric constants. Modeling for uniform and non-uniform distribution of carbon
nanotubes has been done. The results show that by adding carbon nanotubes, the elastic
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Comparing the harvested power in two
electromagnetic energy harvesting systems with
linear and non-linear springs

Abstract: Energy harvesting from wasted energy in the environment in order to run low-
power electronic devices is one of the common methods to use renewable energy. The
main purpose of this technology is to provide sources of electrical energy in remote places
and also to charge energy storage devices such as capacitors and batteries. The present
study compares the harvested power from two electromagnetic energy harvesting systems
with linear and non-linear spring (in two condition: COMSOL software and experimental
results) which are vibrated by the human motion

The innovation of this research is the spring that use in the energy harvesting system, which
has linear spring on the one hand and is affected by non-linear spring on the other hand, as
well as the validation of the simulation results using the design experimental system.

Keywords: Renewable energies, Electromagnetic energy harvesting system, Electronic
devices, Human motion, Nonlinear spring
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A study on tool wear rate of HSS cutting tool in
turning 1045 steel using R410A as a cutting fluid
over traditional wet machining

Abstract: In this research, using R410a coolant in cooling the cutting edge of the tool and
comparing it with the traditional fluid of soapy water, the life of the tool and the wear rate of
the cutting edge of the tool were investigated. The wear rate of high speed steel (HSS) tool in
steel cutting (ck45) 1045 at cutting speeds of 15, 25, 40, and 55 meters per minute, cutting
depths of 0.5, 1, and 1.5 mm and feed rate of 0.05, 0.12, and 0.2 mm /rev was investigated in
two modes of liquid cooling, soapy water and R410a coolant. The obtained results show that
cooling with R410a coolant, due to its high cooling power and better control of the
temperature of the cutting area compared to the soapy water fluid in the machining process,
has reduced the amount of tool wear and can be used as one of the suitable cooling fluids.
Based on the minimum amount of tool wear in different conditions, by using R410a coolant,
the cutting speed can be increased by 60% from 25 m/min to 40 m/min. Also, in the most
optimal mode, the amount of tool wear is improved up to 20 times, and at a cutting speed of
40/min, the cutting depth is 1 mm and the feed rate is reduced from 400 to 20 micrometers.

Keywords: Tool wear, Cryogenic cooling, Surface roughness, Tool steel
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F-3 o g
RA108 Jlw sy g adeds 2 e 10 (B p Sy 53 )5l (b8 gl ool cod sl ools ) Jgoor
S G RA108 oS S b aids s 3l il b lodie
o St
m/min | mm [ mm/rev 10 | 15 20 25 30 35 40 45 50 55 60
0.05 7 (14| 21 27 34 36 36 43 48 54 56 73
0.5 0.12 13 | 27 42 56 70 70 75 89 94 107 | 110 | 150
0.2 28 | 60 90 116 | 145 | 150 | 154 | 178 | 189 | 207 | 228 -
0.05 9 19 27 36 45 48 48 57 62 69 76 97
15 1 0.12 17 | 37 53 74 87 95 98 103 | 121 | 140 | 151 | 190
0.2 35| 71| 105 | 142 | 182 | 187 | 188 | 212 | 227 | 262 | 275 | 375
0.05 11 | 23 33 46 59 55 59 66 73 80 91 119
15 0.12 25 | 48 71 98 123 | 127 | 130 | 151 | 160 | 189 | 198 | 255
0.2 39 |1 80 | 116 | 150 | 196 | 200 | 205 | 234 | 261 | 296 | 304 | 400
Ostbe = ol Jlow sl 9 4880 52 e 10 (B Sy o il (bl b (6l oud Cod sla 0ol Y Jgur
%JM & Sy Osle - ol oaS G L aids o ) Jale b jlode
o b
m/min | mm | mm/rev 5 10 15 20 25 30 35 40 45 50 55 60
0.05 12 23 35 45 59 62 64 71 75 86 97 124
0.5 0.12 28 61 87 116 | 146 | 149 | 155 | 178 | 205 | 231 - -
0.2 47 | 94 143 | 190 | 236 | 239 | 250 - - - - -
0.05 17 34 53 72 86 92 92 108 | 117 | 138 | 147 | 185
15 1 0.12 39| 75 118 | 175 | 203 | 205 | 210 | 229 | 252 | 293 | 338 | 410
0.2 65 | 131 | 196 | 280 | 341 | 350 | 359 | 401 | 467 - - -
0.05 22 43 65 90 113 | 114 | 117 | 128 | 153 | 164 | 180 | 235
15 0.12 47 99 151 | 192 | 240 | 252 | 255 | 272 | 332 | 352 | 383 | 510
0.2 83 | 170 | 250 | 334 | 389 | 425 | 431 | 504 | 516 | 595 - -
R410a Jluws (gl 5 4o 5 e YO (b S pun 5o 13l Giol)d (6l ool &b gla oolo ¥ Jga
el Il R RA108 s0iiS a5 L 4ids o 3l Lol 3 e
oo b
m/min [ mm | mm/rev 5110 | 15 20 25 30 35 40 45 50 55 60
0.05 7 |1 13| 22 28 33 36 36 41 49 50 60 73
0.5 0.12 11 | 24 38 49 61 63 65 74 81 91 96 130
0.2 19 | 37 57 74 92 94 97 110 | 119 | 136 | 157 | 195
0.05 5 12 17 24 27 29 30 32 40 44 44 60
25 1 0.12 11 | 24 34 50 59 61 62 70 78 83 103 | 125
0.2 17 ] 35 53 72 91 94 95 105 | 122 | 134 | 151 | 190
0.05 10 | 21 32 44 57 58 58 70 74 83 91 117
15 0.12 19 | 38 60 79 94 100 | 100 | 116 | 121 | 143 | 155 | 200
0.2 32 | 67 | 102 | 134 | 161 | 167 | 175 | 186 | 210 | 233 | 272 | 350
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m/min | mm [ mm/rev | 5 10 15 20 25 30 35 40 45 50 55 60
0.05 13 27 38 52 64 67 70 75 85 105 | 105 | 140
0.5 0.12 27 52 79 109 | 128 | 137 | 144 | 155 | 171 | 197 | 224 -
0.2 37 81 117 | 153 | 196 | 205 | 210 | 237 - - - -
0.05 10 20 30 42 50 53 55 63 73 76 88 110
25 1 0.12 19 40 57 77 103 | 105 | 110 | 117 | 141 | 141 | 173 | 210
0.2 32 65 98 137 | 169 | 175 | 181 | 193 | 231 | 236 | 288 | 350
0.05 22 45 64 88 108 | 109 | 115 | 130 | 151 | 155 | 179 | 230
15 0.12 38 78 120 | 150 | 185 | 189 | 200 | 218 | 267 | 296 | 304 | 400
0.2 65 | 122 | 182 | 247 | 297 | 325 | 341 | 368 | 410 | 465 | 530 | 650
R410a Jlew (sl g aids 5 e T i ey ;o 5l ol b (6l oads b sla ools B Jgu
”:: “f Sorbey RA108 oS i b aids 5 ) iwloo b e
m/min | mm | mm/rev 5 10 15 20 25 30 35 40 45 50 55 60
0.05 2 4 7 9 12 12 12 14 16 17 18 25
0.5 0.12 7 15 22 29 37 38 39 47 50 54 64 78
0.2 26 53 81 113 | 137 | 142 | 145 | 156 | 180 | 195 | 223 -
0.05 1 3 5 7 9 10 10 10 12 14 15 20
40 1 0.12 4 8 13 16 21 21 22 25 29 33 35 45
0.2 12 24 37 49 59 64 65 69 78 88 100 | 130
0.05 8 15 24 33 41 42 44 45 55 58 67 85
15 0.12 19 42 58 77 98 102 | 105 | 121 | 138 | 141 | 154 | 210
0.2 57 | 113 | 174 | 240 | 275 | 300 | 308 | 324 | 360 | 410 | 440 | 600
Ostbe = ol Jlw sl g akBo e Fr (L ey o il (bl b (gl 0ud Cod sla o0l 7 Jgar
o & Sorie ogbe = ol oS i L aids jo ! b lade
o 2L
m/min | mm | mm/rev 5 10 15 20 25 30 35 40 45 50 55 60
0.05 28 56 85 112 | 141 | 150 | 154 | 176 | 180 | 205 | 220 -
05 0.12 72 | 148 | 215 | - - - - - - - - -
0.2 158 | - - - - - - - - - - -
0.05 37 75 120 | 160 | 186 | 200 | 203 | 213 | 240 | 266 | 300 | 400
40 1 0.12 109 | 210 | 321 | 414 - - - - - - - -
0.2 212 | 440 | 690 | - - - - - - - - -
0.05 50 100 | 138 | 193 | 241 | 242 | 250 | 276 | 326 | 366 | 394 | 500
15 0.12 128 | 259 | 395 | 560 | 653 | 665 | 700 - - - - -
0.2 282 | 555 - - - - - - - - - -
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T s RA108 6aiiS Sis b aids o 13l Jalo b e

o )b.
m/min | mm mm/rev 5 10 15 20 25 30 35 40 45 50 55 60

0.05 28 60 85 | 113 | 140 | 145 | 150 | 168 | 198 | 220 | 225 -
05 0.12 94 | 183 - - - - - - - - - -
0.2 96 | 204 - - - - - - - - - -
0.05 38 78 | 110 | 157 | 188 | 200 | 207 | 229 | 255 | 266 | 315 | 400
55 1 0.12 108 | 218 | 342 | 444 - - - - - - - -
0.2 120 | 236 | 345 | 480 - - - - - - - -
0.05 45 88 | 130 | 183 | 237 | 237 | 241 | 259 | 306 | 340 | 391 | 475
1.5 0.12 133 | 266 | 409 | 513 | 676 | 700 | 710 - - - - -
0.2 135 | 273 | 416 | 536 | 665 | 677 | 700 - - - - -

u};lﬂa_u" JL\.M: Lg\))su..éo)),m()a ‘5.,.:).) C«Lﬂ)b)b.a‘ LJMJLM:)S Lgl).a adeLm oolo A Jj..\>

PR St
m/min mm mm/rev 5 10 15 20 25 30 35 40 45 50 55 60

0.05 54 105 | 156 | 214 | 250 - - - - - - -
0.5 0.12 174 - - - - - - - - - - -

S9ri O%Lo—g" 00isS 3 L aids o Il gale,d lade

0.2 175 - - - - - - - - - - -
0.05 73 140 | 206 | 300 [ 356 | 375 | 393 | 430 | 455 - - -
55 1 0.12 215 | 435 - - - - - - - - - -

0.2 221 | 446 - - - - - - - - - -
0.05 90 166 | 256 | 360 | 420 | 450 | 467 | 522 | 540 | 660 | 667 | -
1.5 0.12 270 | 513 - - - - - - - - - -
0.2 277 | 565 - - - - - - - - - -
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Moosa sajea | A review of rotary friction-based solid-state joining

Assistant Professor, p Focesses

Department of Mechanical
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University, Tabriz

Abstract: Solid-state welding and processing methods will be an alternative to joining

lightweight metals that cannot be welded using conventional fusion welding processes.

Seyed Mohammad
Hossein Seyedkashi
Professor, Department of

After three decades after its invention, FSW is the first choice in joining high-strength
aluminum alloys with an application in automotive and aerospace. The process is also

Mechanical Engineering, capable of joining other alloys too. Due to the success of FSW, it was considered for more
University of complicated applications and joining high-strength alloys. It should be noted that FSW is

Birjand, Birjand

not the only successful rotary friction-based solid-state welding process. In recent years,

friction hydro-pillar processing (FHPP) which is successful in repairing surface and body
cracks and defects of different steel grades is also very interesting. In the present study,
main rotary friction-based welding and processing methods are introduced and discussed
in two major classes including friction stir welding and friction hydro-pillar processing.

Keywords: Solid-state welding, Friction stir welding, Friction hydro-pillar processing,

rotary friction, aluminum alloys, Steel
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4 Advancing side
5 Retracting/cooling stage

1 Plunging stage
2 Dwelling stage
3 Welding stage
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3 Bobbin tool FSW (BTFSW)
4 Twin tool FSW (TTFSW)

oY

! Stationary shoulder FSW (SSFSW)
2 Reverse dual rotation FSW (RDRFSW)
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! Dual rotation speed FSW (DRSFSW)

of
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8 Norsk Hydro

® Conventional FSSW

! Refill FSSW

1 Rotating anvil FSSW
1 Double-sided FSSW
1 Stitch FSSW

1 Swing FSSW

AN

! Self-reacting

2 Root flaw defect

3 Counter rotating twin tool

4 Self-supporting tool

5 Sumitomo Light Metal Industries, Ltd
¢ Mazda

7 Kawasaki Heavy Industries, Ltd
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¢ Friction stir blind riveting (FSBR)

7 Rotation friction drilling riveting (RFDR)
8 Friction self-piercing riveting (FSPR)

® University of Toledo

1 Friction stir scribe (FSS)

oy

! Friction hydro pillar processing (FHPP)
2 Friction taper stud welding (FTSW)

3 Self piercing riveting (SPR)

4 Friction stir riveting (FSR)

5 Friction riveting (FR)
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8 Replaced feeding

% Surface gas alloying

1 Cold Spray (CS)

1 friction stir surface processifg (FSSP)
1 Thermal spray

1 Hematite (Fe203)

! Metal matrix composites
2 Plasma spraying

3 Thermal spraying

4 Electroplated coating

5 Hard anodizing

¢ Laser surface alloying

7 Synchronous feeding

OA



SSlSe (wdige 585

gy b arg SKhaol o) SKbsr g Cdyiny
S29x oL 4 jrend 5 )09 SlasielsiSS 5l s
Saol anlp ol s e S usSll Skl
L ey R PRSI S-7E S P RS INPPRES
0 ke o olhes el gy cnl &5 1z ol csen )
shasle anld cnl )3 e ool )b ol )55 Elyg S
a8 5 Gll i g jlade) (59700 4335 Glsee (Sl ey
Sl e 53 697 HLAS Dl 0970 4 4z 95 b s 97
oo iy d% Al pe ez a1y anls Gl olge
sl 5l olgie TN sgas Ganemnds £98 5 ) Sg>
5 rhe sl S5 005 Gl g Sl
e Gl S5 sl 358 (il jo (e
2l oo pslie 9 Vb plSocinl 0¥ L 5l L Guys )99,
e Jos )3 iRl (295 by, wged eolitul &)l >
S NS Colill s 4 (nl a5 05l o (MG Slom] 4,
5 &> 5l 8 oo > sl eslaiul 4y Ll LT o]
Gl 4 bgrye Cgne Sl 65092 I e (Sl Slles
4 a8 Sl S5 bl Gadp pas g l9a Ol S92y w2
"o bl 5 y97e (SBLU 59500 9 S &)l sl poe Jo
Ivyl ose

él&bap‘ ‘5)&.’.’:9.'? G99y ¥ o pl.qé‘ Ollao —V-Y

D gyous

anl lp et able Jae el 5 [F] ol 5e 5 J
il gl gly Jae o blazil Skl Ko
Ui 5 5 i oo S 1) Pl s SIS
abgiye prilSs 5 03508 (giluand 1) SWaol i &Y
Sl il Gl 5l izmen ilosls 18 (o) 0 9590 |,
Slosges eolatwlt s> 5l Sle amb [l (Gwoie
sl OlFee LI Slus Ghe (og) o8 sl olas lag]
IS 4 Skl 5 e b e S ks i
28 shol el ez o8 wimgiooa [YY] o Sen 5 (o5
O R o g R R e Ut

SBasl (S50 S ESgm Oline 5 T8 Som s

o g ozl

diged & Do ()gealS diged )0 (GALS Pl 5 S5
JB Ojgo 4 (Logi yog 5l eolitul em ead ()93
sl a8l i)l glalamdle

Pl gyd (SElaol ;s> -F

G Va0 (PMugyane alasdl SKaol ol
=B pan Ll SO el 0lyd cpl el oo glal TWI Lags
@ 6 970 Oyge 4 a5 Sl g e b dilgial SO a4 Sob
aS 09l oo Cular el ool asle 8 5l as gl e e
g alie (o 00l dloul Lwled .l sauis ool ylid (A) S jo
19700 S9 dd oo Sl S 10 &)l wdgi cacly 0 i
Sybgn Sl Voo el g 55,5 05 e g9 5 Jlac!
0 4,75 Slgo a5 (oob; JSBpss Jdo 4 058 0ji> b
Sl oo lge g 08> 0l923 (o JLail (BLsS (Lo 5o cansS
i 4 45 ol digds Ky 5 2aS loj ol Yaame bl o
9 Sr97e S o Fhgd Sy wosliial 3550 o0le @y gL
L] el aily s slo el b
sogy o TWI Ko duwge NAAY Jlo o
aeo b (Sl 5,02 pb 4 o aul> cdl> (o) K0g>
03303 gl Ol 125 50 (Flyans slo)l5 bl (61 1)1 g 50
o b lgs aloe S Sl 5l anlp cnl (b s el
e 5 S 5 ol (sl S Ko 53 oy
TP S92 5l Suled 50 g 09h o0 ooliiul Slge (S
TP S9 (nl 09 o0 ooliinl wod oo Jlasl ales Lawgs 45
P ol g Elhgw JoIs abee (28l oK jslaie 4 Sl
0 18 eolatnl oya0 (S S s 5 colaiul b olge
el Mg e (Shol anlyb b » by, ol DAL 8,8
Gl 00l oaly Hlas (1) IS o QT G by KO g 00
IS5 50 Dlysyded Ghyy 5 Ghey nl o odes Slis 18]
i Jsb b (ol 5 peni 50 el oolital 3550 ales
350 0oLl s8Il (SWhaol (¢ Kigz &) pguge (553,
iz 3l ey ol 0wl oo sols flid (Vo) JSK& jo a8
oslitul wlo (Sligron oo b &5 oo LS Dlygyiea (he>

Ir-] S oo

¢ Friction hydro pillar processing (FHPP)
7 Friction interlayer (FI)

8 Heat affected zone (HAZ)

® The dynamic mesh method
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! The welding institute

2 Friction taper plug welding (FTPW)

3 Friction hydro pillar processing (FHPP)
4 Friction stitch welding

5 Friction stitch welding
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3 Friction plug welding

T'UNS S31803 DSS
2 Crack tip opening displacement (CTOD)
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Investigating the mechanisms of improving mechanical
properties by adding nanoparticles to composites

Abstract: A nanoparticle or an infinitesimal particle is usually defined as a particle of matter
that has a diameter between 1 and 100 nanometers (nm). The properties of nanoparticles often
differ significantly from larger particles of matter. Nanoparticles show different dislocation
mechanics, which together with their unique surface structure, lead to different mechanical
properties from bulk materials. Nowadays, by adding nanoparticles, the mechanical properties
of composites are improved. Due to their small size, nanoparticles increase the surface area
between the base material and the reinforcement and therefore improve the mechanical
properties. The type of nanoparticle used, dimensions, weight percentage and the way of
nanoparticle distribution are determining factors in improving mechanical properties. In the
present study, while presenting the concepts related to nanocomposite, the effect of five
different nanoparticles on the common mechanical properties considered by structural
designers is investigated. The results show that the addition of nanoparticles up to a certain
weight percentage improves the properties, and more than that amount sometimes has the
opposite effect, one of the reasons for which is the clumping of nanoparticles.

Keywords: Composite, Nanocomposite, Mechanical properties, Nanoparticles, Nanoclay,
nanotube
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Fiber or tube filler

Diameter < 100 nm

Sheet-like filler
Thickness ~1 nm

Spherical filler
Diameter <100 nm
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WD: 9.70 mm

View field: 3.16 ym | Det: SE 500 nm
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