GR1Q1

Identify the slrgswm B at section a-a caused by the force and the torque.
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GR1Q2

Sekilde BD silindirik ¢ubugunun ¢api=40 mm ‘dir. Cubuga bir manivela yardimu ile etki eden
kuvvetler sekilde gosterilmistir.

Buna gore;
1- Probleme ait serbest cisim diyagramini ¢izerck H noktasi i¢in gerilme durumunu
gosteriniz.

2- Cubugun malzemesi AISI 4340 celigi ise (akma dayammi 400 MPa), giivenlik
katsayisin1 1.5 olarak diisiinerek, Tresca hasar kriterine gore i noktasinin hasar

durumunu belirleyin. X 2
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The cast-aluminum rod shown is made of an alloy for which has a yield strength of 120 MPa.
Assume that the safety factor as 1.5,
1. Determine the state of stress due to acting force and torque to the bar.

2. Considering Von-Misses failure criteria, calculate the maximum torque..
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GR1Q3

1045 celigi bir malzemenin S-N egrisi asagida verilmistir. Bu malzemeden yapilmis ¢ap1 50

mm olan bir silindirik ¢ubuga tam degisken olmak lizere = 500Nm egilme momenti

gelmektedir. Bu yiikleme durumu i¢in sonsuz émre gére giivenlik katsayisini hesaplayiniz.
———

Malzemenin akma dayanimi 6, = 600 MPa olup baz: diizeltme faktorleri su sekilde verilmistir

(Marin faktorleri) yiizey purtizluliigii faktori, Ks = 0.8, boyut faktorii Kb = 0.6

Eger gerekli ise Soderberg yaklasimini kullanin.
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GR2 Q3
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A cirrgll]_ar}w:nxod with an S-N curve given below is operated under tensile
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Stress amplitude (MPa

compression loads.
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For Fax = 20 kN, Fin = -20 kN, deteminm the rod according to the _@ﬁmm_h,&‘,

 a

by taking the safety factor S = 2.

—

The yield strength of the material is 6y = 600 MPa, Surface roughness factor, K = 0.8, size
e ——— - G——

factor Kb = 0.6
Use the Soderberg approach if necessary.
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GR1 Q4

Bir civata somun baglantisinda civatanin rijitligi 1.2 MN/mm ve parcalarin toplam rijitligi ise 2.8 MN/mm
olarak verilmigtir. Bu baglantinin kalici olarak kurulmasi diisiiniilmiis ve M7x1 4.8 kalitesinde segilmistir.

Buna gore Vo én Qr
-'-—-____

a. Bubaglantiigin dnylik kuvvetini bulunuz.
b. Sisteme 1000 N’'luk bir dis gekme kuvveti geldigi durumda 6n ylk tggenini giziniz. kﬁ _—'f.f— Mﬂ/m m~m

Tane 105 Specifications for Steel Used in Millimeter Series Screws and Bolts k |° - ﬂ_ Y Mﬁ//ﬂm
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SAEClas  d(mm) S5, (MPa) 5, (MPa) S, (MPa) (%) (%)  Min Max 4
46 5 thru 36 225 240 400 2 35 B67  BST ;
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Nominal Pitch Diameter Area Piteh Diameter g —=0.9x5§ ;Gq n
Diameter d (mm)  p (mm) d, (mm) Ay (mm?) p (mm) d, (mm) A (i - f"f
3 0s 239 503
15 06 276 678 - D . 9 X g {a )(2 ‘j
4 07 314 878 2
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Quiz 4 — November 4'" 2025

For a bolted assembly of 6 bolts, the stiffness of each bolt is 1.2 MN/mm and stiffness of , n g: +

members is 2,8 MN/mm. Assuming the external load is homogeneously distributed among
the bolts, the joint is subject to occasional disassembly for maintenance and should be o é
preloaded accordingly. The bolts are M6 x 1 ' ith rolled threads. /V i ”
= = i
(a) Predict the maximum external load that can be applied without exceeding the k 6— I'Q /ﬂ / ”

proof strength of the bolts. Vo2 q/ﬂﬂ/. »

(b) Predict the maximum external load that can be applied without causing the f = =

members to come out of compression. o &
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Tass 105 Specifications for Steel Used in Millimeter Series Screws and Bolts

M6
Proof Reduction  Hardness,
Load Yield Tensile Ehﬂon. of Area, Rockwell B e ————
Diameter  (Strengthy'  Strength®  Strength  Minimum  Mini :
SAEClass  d(mm) S, (MPa) S (MPa) S, (MPa) (%) (%) Min  Max SQ/,-/,; N
46 S thru 36 225 240 400 2 35 B67 By
= 1.6 thr 16 310 ks 420 = S B7l  BS7 ,": 0% F';,.f
58 S thru 24 380 - 520 - - BS2  BYS
=
Tame102  Basic Dimensions of 1SO Metric Serew Threads - 0—]\ x3(0 ¥,
Coarse Threads Fine Threads = L' 631.%
Minor Stress Minor
Nominal Pitch Diameter Area Pitch Diameter
Diameter d (mm) p (mm) d, (mm) A, (mm?) p (mm) d, (mm)
3 0s 239 5.03
35 06 276 6.78
4 07 314 878
S 08 402 142
'o 1 471
7 577 289
8 125 6.47 36.6 1 6.77
10 15 8.16 58.0 125 847
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GR1 Q5

Quiz 5-November 13" 2025

A TRIPLE SQUARE THREAD power screw has an input power of 2 kW at 80 rpm.
The screw major diameter is 50 mm with a pitch of 10 mm.

Considering the friction coefficient for the thread as 0.1 and for the collar as 0.15, and collar friction
radius as 75 mm, find the maximum axial force(considering raising the load) that can be produced
and the efficiency of the mechanism.

UG HELISLI KARE DiSLIi bir gii¢ vidasinin giris glicii 80 rpm'de 2 kW'dir. Vidanin dis ¢api 50 mm ve
hatve 10 mm'dir.

Dis igin surtiinme katsayisini 0,1, sikma bilezigi i¢in 0,15 ve sikma bilezigi strtinme yarigapini 75 mm
olarak kabul ederek, uretilebilecek maksimum eksenel kuvveti (yikin kaldirlmasi sirasinda) ve

mekanizmanin verimliligini bulun. ‘{: A’D — 3)“0
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Quiz 5- November 11" 2025

A DOUBLE SQUARE THREAD power screw has an input power of 2 kW at 60 rpm.
The screw major diameter is 50 mm with a pitch of 10 mm.

Considering the friction coefficient for the thread as 0.1 and for the collar as 0.15, and collar friction
radius as 75 mm, find the maximum axial force(considering the raising the load) that can be produced
and the efficiency of the mechanism.
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