1-nji mesele
3agaua Ne 1
Task Ne 1

1. Berlen kese-kesikli sttun g¢in (surata seret) gysylmadaky we siynmedéki rugsat
edilydn dartgynlylyklary hasaba alyp, siitiine tisir edip biljek in uly rugsat edilydn [F]
yiikiinin bahasyny kesgitlemeli.

Berlen maglumatlar:

« Gysylmadaky rugsat edilyan dartgynlylyk: [oqs]=180 MPa ;
« Suynmedéki rugsat edilyan dartgynlylyk: /osin]=25 MPa ;
« Olgeg birlikleri: Kesigin 6lcegleri santimetrde (cm) berlen.

1. Jnsg 3aJaHHOTO TMOMEPEYHOr0 CEYEHHsS] KOJOHHBI ONPENEIUTh BEIUYUHY
nonyckaemoit Harpy3ku [F]. Pacder mpousBecTu ucCxons U3 YCIOBHH MPOYHOCTH IO
JIOITYCKaeMbIM HAMPSKEHUSM HA CXKAaTUE U PACTSDKCHHE.

HcxoaHble 1aHHBIE:

o Jlomyckaemoe HanpsixKEHUE HA CIKATHUE: [Ocye]/ =180MIla
o Jlomyckaemoe HanpsKEHUE Ha pacTsbkeHue: [o,/=25Mlla
« PasmepsI ceueHHs yKka3aHbl B CAaHTUMETpax (cm).

1. Determine the allowable load [F] for the given column cross-section based on the
strength criteria for both compression and tension.

Given Data:

« Allowable compressive stress: /o:] = 180 MPa;
« Allowable tensile stress: /o1 ] = 25 MPa,;
« Section dimensions are provided in centimeters (cm).




2-nji mesele
3amaua Ne 2
Task Ne 2

2. Polat syryga oklayyn iki sany F we 2F giiy¢ler tasir edyar. Syrygyn kese-kesigi diametri
d = 40 mm bolan tegelek gorniisdedir.
Hasaplamaly:
1. I we Il kesiklerdéki dartgynlylyk yagdayynyn hasiyetini kesgitlemeli.
2. Kese-kesige gord a = 20° bur¢ astynda yerlesen yapgyt kesikdéki normal (o,) we
galtasma (z,)) dartgynlylyklary hasaplamaly.
3. In uly normal (omax) we in uly galtasma (zmax) dartgynlylyklarynyn bahalaryny
tapmaly.
Berlen maglumatlar:
. Glyc: F=200 kN ;
« Diametr: d=40 mm ;

2. Ha ctanpHOM cTep:KeHb KPYTIIOro ceueHust nuaMeTpoM d = 40 mm JeCTBYIOT IBE€ OCEBbIC
cunel F u 2F.
Tpeodyercs:
1. Onpenenuth XapakTep HaANPsHKEHHOTO cOCTOsTHUS B cedeHusx | u I1.
2. Bbruuciauth HoOpMmalibHble (G,) W KacaTelbHble (7,) HAIpPSKEHUS B CEUYCHUH,
HAKJIOHEHHOM MOJ yIJIOM o = 2()° K IJIOCKOCTH MOIIEPEYHOTO CEYEHUS.
3. Haiitn 3HaYeHUS MAKCUMATTLHBIX HOPMAJIBHBIX (Omax) 1 MAKCUMAJTbHBIX KacaTeIbHBIX
(Tmax) HATIPSKEHUIA.
HUcxonubie nannbie: F = 200 kH, d = 40 mm.

2. A steel rod with a circular cross-section of diameter d = 40 mm is subjected to two axial
forces F and 2F.
Tasks:

1. Determine the nature of the stress state in sections | and I1.

2. Calculate the normal stress (c,) and shear stress (z,) in a plane inclined at an angle

a=20° to the cross-section.

3. Determine the maximum normal stress (omax) and maximum shear stress (zmax)-

Given Data: F = 200 kN, d = 40 mm.
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3-nji mesele
3agaua Ne 3
Task Ne 3

3. Romb gorniisli kese-kesigin y okuna goréd garsylyk momentinin (Wy) maksimal baha eye
bolmagy tig¢in, rombuni depelerinden kesilmeli boleginin (X) 0lgegini kesgitlemeli.

Hasaplamaly:
1. Kesigin Y okuna goréd garsylyk momentinin (Wy) tiytgeyis funksiyasyny diizmeli.

2. Funksiyanyn ekstremum nokadyny tapmak arkaly, kesilmeli x 6lgegini rombun
umumy 0Olcegi (b) bilen gatnasykda anlatmaly.

3. Omnpenenutb ONTUMAIBHYIO BEJIMYHMHY CPE3KH BEPIIMH POMOOBUIHOTO CEUYEHHs, MPHU
KOTOpOW MOMEHT COINpPOTHBIICHHS cedeHus oTHocutenbHO ocu Y (W) npuHMMaeT
MaKCUMAaJIbHOE 3HAYEHUE.

Tpebdyercs:

1. CocraBuTh aHAJIMTHYECKOE BBIPAXKEHUE JUIsi MOMEHTa comnpoTtuBiaeHus Wy kak
(GYHKIIUU BEJIUYMHBI CPE3KH X.

2. Ilyrem uccnemoBaHusl (pyHKIMH Ha SKCTPEMYM HAWTH 3HadeHue X (B JOJISIX OT
mmpuHbl poMOa b), obecneunBaromniee makcumyMm Wy,

3. Determine the optimal amount by which the vertices of a rhombus should be truncated
(cut) so that the section modulus relative to the y-axis (Wy) is maximized.

Tasks:
1. Derive the function for the section modulus Wy with respect to the cut-off distance x.

2. Using optimization techniques (calculus), find the value of x (expressed as a ratio of
the rhombus width b) that yields the maximum value of W,




4-nji mesele
3agaua Ne 4
Task Ne 4

4. Berlen piirsiin icki M we Q giiy¢leriniii epyuryny gurmaly (surata seret).
Berlen maglumatlar: /,=21,, F=ql,, m=ql’

4. Jlnsa 3ajaHHON OalIK¥ MMOCTPOUT S0Pl BHYTpeHHUX cuil M u Q (cMm.puc.).

HNano: [;=21,, F=ql,, m=q112

4. For the given beam, construct the internal force diagrams for the bending moment M and
shear force Q (see fig.).

Given: [,=21,, F=ql,, m=ql;
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5-nji mesele
3amaua Ne 5
Task Ne 5

5. Berlen syrykly ulgamda ortaky syryk taslama 6l¢eginden AL = 6 (ya-da AA, = ¢ ) ululyga
gysga yasalypdyr. Syryklaryin hemmesini taslama yagdayyna layyklykda birlesdirilende
(gurnama wagtynda) her bir syrykda yuze ¢ykyan icki giycleri (N;) kesgitlemeli.

5. B mpencraBieHHON CTEP)KHEBOM CHUCTEME CPEIHUN CTEpPKEHb H3TOTOBJIEH KOpOUe
OPOCKTHOM JaiauHbl Ha BeauunHy AA,=0. Omnpenenuts BHyTpennue ycwaus (N;),
BO3ZHUKAIOIIME B KAXIOM CTEPXKHE MOCIIE MPUHYAUTEIBHON COOPKH CUCTEMBI B TPOESKTHOE
MOJIOKEHHE.

5. In the given structural system, the middle rod is manufactured shorter than the design
length by an amount AL = ¢ (or AA, = 0). Determine the internal forces (N;) that develop in
each rod once the system is forcibly assembled into its design configuration.

[ mis
polat MeAB polaft
copper f—
CTOAb CTAAb
steel steel



6-njy mesele
3agaua Ne 6
Task Ne 6

6. Tegelek kese-kesikli polat nusganyn (sterzeniil) yiiziine yerlesdirilen datgik
(tenzorezistor) arkaly okuf ugruna uly bolmadyk deformasiyasynyfi ululygy =10+ dendir
(surata seret). Nusganyn diametri d=20 mm diyip hasap edip, purse tasir edyan towlayjy M
momentiil ululygyny kesgitlemeli.

6. Ha moBepxHOCTH cTampbHOro 00paslia KpyTjoro IMONEPEeYHOro CEYEHHs aTYMKOM
(TeH30pe3uCTOpOM) 3a(UKCHpOBaHA OTHOCHTENbHas aedopmaunus e£=10* (cm. puc.).
OnpenenuTs BeTUUMHY KpyTsauiero momenta M, npu nuamerpe d = 20 wm.

6. A strain gauge mounted on a steel specimen with a circular cross-section measures a
longitudinal strain of e=10" (see fig.). Determine the moment M, if the diameter d = 20 mm.
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