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1. Torsion Test

Shear stress

o Shear strain
>

0

1 wansamailaleann shear stress-strain diagram

f.
9.
A,

.

.

Modulus of Elasticity
Modulus of Rigidity
Poisson’s ratio
gnvnde

Aavinda

2. 9alelunsmAiuansen shearing proportional limit

f.
.
A.
.
1.

A
B
n C

3. lalunsMALansAn ultimate shear strength

.
2.
f.
3,
.

A
n B
w C



4. qﬂim‘luﬂiWWﬁ'LLaqm yield shear strength
n. I A
. 9 B
A. 9w C
. gnvnta
3. Hande

5. lumaih torsion test Yalagneies
n. Yanwinrdnnaduwuasianfulunuresiuay
2. Jamszdnmadunnimintusuunuresiuey
A, Yaguilrdnuadusuidesfuuuunuresiua
1 Qnynde

a 2

1. Havng

2. Tension test
1. ¥aqiidunsil stress uas strain TAsawnnitan (do3iRdeni
f. Percent in reduction of area ﬁaﬂ“ﬁqm
%. Percent in reduction of area mﬂﬁqm
f. Percent of elongation mm?iqm
4. Percent of elongation ﬁaa‘ﬁqm
2. 1utagiwiendige
2 Stress MIAWINAINNANTTVIAABILTA
n. gandaniduaiunsizgdes preset ArUsow wuzAn initial offset
v, fniAaT wsstusubaiieen liusieivanas
A. FNAT3e Ins1zAuseTiTalds error 9nmsety vinldeuuselddosnitmness
1. NI nsdunuiidviwanes Poisson’s ratio 8y
2. A3 9w frame WA power screw YaalATailadptooNUS LavuaRaKae
3. n15%0 percent of reduction in area Waz percent elongation faiiadenediiouay
gauge mﬁgﬂﬁaa%éwﬂé’mﬂ
n. nedily mssdunisindiiugilaenss
9. nofily mrglaienuduiuaaldios Givanedie)
A. Gauge W1z duyaiAnuIAY lab wazi calibrate wilHiud
3. Gauge wizauAesidudeenulilaense lideerunasn
1. edidld LWiw”L:JéfaamaL‘%"aqmim?{auﬁ’waq%@ﬁaﬂdw‘] fiflugauge
4. 1/1aqmﬁawwm‘[maﬁLUai‘L%uﬁmiamawmﬁuﬁwﬁwﬁﬂﬂaan’hmﬁﬂuazaqmﬁau W9
n. veuvdaslnaaudfiluian sy
9. 1dU stress Uag strain vasveundsshiddiuiilfas
A. Ultimate tensile stress ’Ua\ma\imﬁaaﬁﬁhumﬁ?jm
1. noundeafid Poission’s Ratio Hosiian
3. veawmdendulavenauves 2 519



5. Tumsveaeasnasdunaya yield laatals
n. wiinidesuaUsenany load nsznn
9. AUBU dial gauge ABIUdNMLUIEITY
! & a 2 -
A. AUDIU load IBRUUTBNHRULTININUNG
1. AUTIVIYU power screw AE3ANTIMTIIUNITVYUERAEY
1. Dial gauge LJuanas

3. Loading of Strut

1. Which one below is not related to critical load of bucking column?
f. Elastic Modulus
. Poison's Ratio
A. Length of
4. Moment of Area
9. Boundary Conditions
2. If a strut is same in length,geometry and materials properties, when it is applied to
Hinged-Hinged ends condition and Fixed-Fixed ends condition. Which one is true for the
critical loading?
N. The critical load of Hinged-Hinged ends condition is higher than Fixed-Fixed ends
condition 2 times.
. The critical load of Hinged-Hinged ends condition is higher than Fixed-Fixed ends
condition 4 times.
A. The critical load of Fixed-Fixed ends condition is higher than Hinged-Hinged ends
condition 2 times.
4. The critical load of Fixed-Fixed ends condition is higher than Hinged-Hinged ends
condition 4 times.
1. The critical load of Hinged-Hinged ends condition is equal to Fixed-Fixed ends
condition.
3. If a strut is same in length,geometry and materials properties, which one is true for the
critical loading when there is different in boundary conditions.
f1. Hinged-Hinged ends > Fixed-Fixed ends>Free-Fixed ends>Hinged-Fixed ends
%. Hinged-Hinged ends < Fixed-Fixed ends<Free-Fixed ends<Hinged-Fixed ends
f. Fixed-Fixed end >Hinged-Fixed ends>Hinged-Hinged end> Free-Fixed ends
1. Fixed-Fixed end <Hinged-Fixed ends<Hinged-Hinged end<Free-Fixed ends
3. All above not true



4. Column A is loading under hinged-hinged ends condition and Column B is loading
under free-fixed ends condition. Both columns are same in cross section area, axis of
bending and material properties. If we would like to change the length of column B to
maintain the same critical load as column A, how can we do that;

N. Shorten the length of column B to 0.5 times of the length of column A

7. Extend the length of column B to 2 times of the length of column A

f. Shorten the length of column B to 0.25 times of the length of column A

3. Extend the length of column B to 4 times of the length of column A

2. Not all above
5. At the same end conditions, as following which one is the most possibility for loading
of struts?

. The critical loading is decreased linearly as the length increasing

. The critical loading is increased linearly as the length increasing

A. The critical loading is decreased linearly as the Elastic modulus increasing

4. The critical loading is increase linearly as the Elastic modulus increasing

3. The critical loading is constant as the length and Elastic modulus increasing

4. Beam Experiment

1. Dial gauge Tugu anunsninssazmaiasiianuazinniigaldffadiuns
n. 0.1 way 200
9. 0.01 wag 20
A. 0.5 wae 100
1. 0.05 uae 10
9. 0.02 wag 40




2. u39g9anes load cell fiawnsaldlunisinfewila Weasuifisusgunsaldagy (W i
\Aiu 10 Uaus)

l- 3L/4 »le 4 >|
T 7 7
Load cell
w
. 10 Yaum 9. 15 Yaun A. 2.5 Yaum 4. 5 Uaun 2. 7.5 Yaun

3. URTARTUUTIN support A waz B vasruluguAawitle

80 kN

|<—- Im im ——>|+-- 1m M_'_iZOkN

f. RB =-70 kN . RB = -50 kN A. RA =30 kN A, RA =50 kN . RA =-10 kN

4. Foland1fia N153995UAIUUUY pin Wae fixed LsINTBIIRTINa9AUldE9gnADd

22 w 2w

N 3
R~ N N N

3R

n. AN35893ULUY pin TluseUFATevignsesiuuinnitnissesduuuy fixed

2. M55895ULUY pin TluwusiignsesiuinninnTsseaiuuuy fixed

A. MITOITULLY pin Tluudfidumisusenseyitosniinisseaduuuy fixed

1. A3509FUNLY pin Tsveelnsifisumiausnssinnnniinissesiuluy fixed

2. M33eFuLLY pin Tlusudgeaaiifumisusansgyiusin1sTasf UL fixed
Tuuusigeanegfigasadiu



5. dalananilagnsies dmiuaunisuniseegy

yg; L/2 +W /2 .1
RN \ X &\é}@

. 2
AUNI9TUAUYRIATU (FBUTA origin): EI% = %
wL’ wI?
N Viax = Y O =
48E1 4E]
WL3 WL2 WLZ
B Yoo =~ U Vo = 2O, =
48E1 192E1 12EI

5. Mechanism Analysis

lumsiinsigsinaln Slider Crank Mechanisms §nwiannswuasnisnssdnuaza
(displacement-angle) ¥4 slider laidsgy (1)

s S~
i 4,5 S E

W;n

U (D)

<

1. Am39wee slider aeilAngeaniiyala
A A E

n C

90 A

" B

90 D

o 2 3 e



2. \dlowFeufisuanuaves slider Aiduviis 9A B 90 C Wazgn D wwudnd
n. 90 B fanudidndiien C wazan D
9. 90 B finnudadesninge C ussnnndnge D

90 B fiauidannninge C withningm D

a0 B fanudwnnniigga C uagqa D

Lo

3. Veaugafiarudaviniy
a0 \ = . P 2 o ¢ v owa a v
3. woNAINTG ML A uae | &9 stider Trnuiuluaududs dalleladning
n. 90 H
W E
9 G
n D
9 F

o & 3 2

U (2) wans kinematics diagram %aenaln Whitworth Quick Return Mechanisms

Aon?and}

W@

WIAU

ee
ud '}
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4. AIUTIVDIRA A 9

n. (0A) @, HAAMAINAU OA uasdluniediy «—
da o 9 -1

U (OA) o, TfAi@IniU OA Wasduuu ¥

A. (OA) @, T7ARW@INAY OA Uazdias ¥
o a 2/

1. (O o, AvuuAunTEUBNEUTIIVNYA AW
2. (OA) o, fifiedaanniu OA wart e —>
5. MRS sEwinegn A wagqa S 381 coriolis acceleration SRy
A 2 (vs - vy) @, Sfirdaindu OA
1. (OA) (O, - ©,) ffirdandu 0A
A. (0,A) (M, - ) TFiafmintu O,A
4 2(vs = vy) @, TfAR@INAY OA
3. Aug



6. Cam Analysis

1. Cam, follower Wag spring LLGiazqmﬁwmlﬁﬁmEJw operating conditions Wil
a1 K = stiffness 983 spring
M = total mass Va3 follower assembly
L = maximum lift (displacement) v84 follower
YalaAa maximum possible acceleration (ama) U84 follower
. Amax = S
9. Amax = KL/M
A. Amax = § + KL/M
1 2max = € - KL/M
2. Amax = € - KL/M
2. Lfiaﬁ spring pretension oy P = szow pretension JalnAa maximum possible
acceleration (amae) 84 follower
fl. Amax = €
. amax = KP/M
A. Amax = § + KP/M
1 amax = € + KL/M + KP/M
2. Amax = -9 - KL/M - KP/M
3. Vertical component of cam acceleration (agm) Seafulumudelafioliliiin

bounce

. acam 2 amax

V. Bcam = Amax

A. Acam F Amax

1 3am < amax

3. Luifidagn
4. nfhamauduiussEning (maximum operating speed %84 cam) AU spring
pretension (P) A

. max speed (rpm)*

>
spring pretension {in)
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. max speed” (rpm)*
/ b
spring pretenston (in)
¢l
max speed’ (tpm)’
»
spring prefension {in)
4. max speed” (rpm)*
>
spring pretension (i)

3. Lifidegn
5. 9zl maximum operating speed Wqﬁuléfashaﬁ TnglailiAn bounce
. an stiffness YN spring
. am total mass U84 follower assembly
A. ARTYYY spring pretension
1. gAVNYe
3. Lifidegn

7. Coriolis Acceleration
1. gunsilddunnmnusdesleda wasiirvssnuged fe
n. 207 fALudula
w. 207 NAludula
A. 207 Aauuisad
1. 2 or AEuuised
2. or NALUIFUNE



2. foyalaliifoinsinlunimaaes
n. Smsnsluath
9. pudnilunauvie
A, AAEITEUTDLAUY
3, NOTATDI TV
2. ANYIVOIUIUY®
3, luusirunnaumsasnluwusdildnnnsianedanssesls
n. fluusAuEn
2. TlUWUAIALTIRUAN
p. A TUTRIUTIvIlain T
a. Qnﬁ"’ﬁa . Lag 2.
Q. gﬂﬁq%’a n. uag A.
4. lusdalunmvnaassldeslsin
f. pressure gauge
9. dial gauge
A. cantilever beam
3. dead load
1. {oad cell
5. lunsvnaesiiusnanusslansevinaefilvaluviatis
A, AULSlAsLesd
9. A Twdigudnans
A, ATULTIINNITUYUY
3. gﬂﬁy’q %8 f. Lag .
2. gniiedie 2. uaz A,

8. Petlon Wheel
1. felanalignifasiign HeafuRwiumwady
n. Awfuwasiu Wasundsudnd dundsveay
3. Fevumasuyauldannssemluwudusesihilufou

o w o

A. Masuilanndviunwadiuduegiuimtnveai

YY) s

3. fHaiuwadudursduwaduassuantumasliuy

3/

9. NANNY

b
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2. annsflugiinedrs mndviunasuruslvadniusdalnihueadeuwimilahaui
428 rpm 7 Head 700 was wazfiusz@nSam 40% ssruamnidadanadilaanioiu

—

Head, v .

800 E ll: :\ T '\\ ’/ \(WLI\: AN
i .'E;\O,’ PELTON ,5\ /
8 s X &

113! AN )
600 ! ! " ;\ \7 f‘)’/ I’ (’7:“223—\—
- LN
Iy 4 / N
" A
[ 5 [] -
i\ ol \& §
I 3 ~

200 + < D
ML/ i
,, S0Mw KAPLAN 530

68.7 MW
1.8 M
420.4 MW
138.2 MW
26.9 MW

D & 3 2 D

3. Avfudinaduilidunugudnata D = 1200 mm MausiigAMEITay 1750 rpm wn
ausvenii wasensnludsiuwiniu 16 m/s wasiduiugudnasasidayiniy
50 mm WATUIUNBATINT MavasivanI1uiiidn

n. 0.3450 m’/s
2. 0.0658 m /s
A. 0.1225 m’/s
1. 0.0559 m’/s
3. 1.116 m/s
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4. 9nn15NAaBY Pelton Wheel tilaufuiduidavyuidily ¢ seu g1udnsnisivares
Wi 6.3 cfm wage1uAn head Tnainld 42 ft Yaanusasauves Pelton wheel
18 1750 rpm wagAusausa 0.9 bf (R=6 ) srmamUsedninmaes Pelton

Wheel
A. 10%
2. 15%
A. 20%
1. 25%
3. 30%

} %4 i Q‘ § Ia 4” v o d
5. 91ndeR 4 mnulsiusaluiSes nailfntuiun19vinaIuYed Pelton Wheel asidy

atiels
. AMNUSISoURNTY head anas nsINTTIVAWIRY UseAnSN1nanaaua fd

2. ANUSI50UaRad head anad 9RTIN1TIviaanas UTeanSananaduatvuiu
A. AUEITOUWILAN head WLTU ansIn1sivaanas UsEAnSnmiiuduwained
3. A1UEI5aUaRnas head WAL dRTInTTivawiRy UseanSanAnTuwaianas

. mwm%aiauamaa head anal amsnsvalfiugu Uszdninnanasiaini

9. Flow and Friction in pipe
1. anuduiusveaunnmasanudeaniufatale

LV?

n Ap=f-"_
D sz

2

D 2

LV?

A =f——
D2g

L v?

. Ap=f—2—
\p fD2g

3. AevuAynTe
2. viedlifurugudnatniely 1 93 (25.4 mm) 81110 m wavidee Feilrrdulszdvs
m3gede (K wiiu 0.8 &1fith (p = 1000 kg / m®naruvisuasdasasieniuss 3

LN

m/s  semeusuan(Pa) iesadil
. 146.8
4. 0.37

3.6

3,600

AansAvnUe

S e 3D
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3. lumsvaaaamardiiussewing Samnislua fu mnusiuaniiosdita (Orifice) lidayadisil
ANsUaa? Orifice (in.H,0) 1 2 3 i 5 6
smsnslva (L/s) 010 020 029 037 038 040

Wavsunallmihlvasnuvia 1 93 (25.4 mm) wuqn deusuandt orifice WinAu 4 47
Faoulsanuiueiiees waviianusuasluviensavindu 1000 Pa amAuisvestintu

. 0.59 m/s
U 73 m/s
A 0.73m/s
3 077 m/s
3. EAEIAGN TIGNAD. .o
4. $raruduanluvienss Faiidusiugudnate 181 1160 1 SAwiAu 03 inH,0 eth
Ivaluviadnennuds 1 m/s samAusinmeiauEsamusesiadingnn svusld 1 47 =
25.4 mm
0.0025
0.025
0.005
0.000254
UTHBIAGN TQNAD. ..ot
5. Orifice \ugunsaidmsuin
AR
dnslva
AN
NARNNYDIAINUGY
gNUNANNTD

“ 3 2 >

2 2

H L D 2

10. Piston Pump Test

v
[

1. Masshvesluduiusmulsasls
A, W39UA
v 9 vo
%, 5305ANUDILUUN LTINS
A, ATUNUBUUYDIUN
L9 ., gn

.48 n., 9., A gn
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[V

2. (1) fimdstuiiudugngulidasnsivageanindumeslds
(2) idsdusinfuliugnguanunsoadismududsliganittuveslde

v v dld <~ Uy
WG!E]Qﬂ’ﬁEj‘U‘U@QLﬂa?VINﬂQWNMUWQQN’]ﬂ‘] ﬂ’]iI‘U{]QJ%IﬂEJU

ndenruteiudelagneas
n.(1) (2) wag (3) gn
. (2) (3) wag (5) gn
A.(2) (3) waz (4) gn
1. (2) (4) uaz (5) gn

Y

3. QNVINYD
U q

3. wwgmwiosnsadafeunendiluias 3 fu Tasduil 3 geanitu 8 was Tnaanadlafias
e wdathu Fudleyradluudvuiifienudn 12 wesiuaen wggwnensdsdenin
1o fAnusunmsdavinle (auudlnlsiiinnsagydelae Aatuluszuudnies)

n. mslditlugngu Aanudugs 20 was

v, eslituvarlas Aauiugs 15 was

A, mslétiumenTda Aiflausugs 20 wns

1. mslitlugnau Afaaudugs 25 s

2. mslditlumenlds Aanudugs 25 ws

[

4. Adsuninlasu(Water Horsepowenli@iufusiudsezlstng
A, ANUNUIBUUYDNN
9. ANUTALIIINANlULa99
A, w5aUn
3. 9ms1nslvavastn
2. 19AYIUN
5. vlalilymIasilenldlunisneasa
dll <N ar =
n. w3sloingamall
9. DC motor
A. variable transformer
d' & as [
4. A5aleinAnusiseu

3. lifidelafin



11. Conduction Heat Transfer
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1NFUN1IMAABY Steady stage one dimensional conduction heat transfer Faudu

AIAIBNATIUTBUIINUMARILTEUGUNATEY (Heat source) Mmedasin1sinemAIuTeu
Q; FusnatwsinszuanidusuAudnaiq 10 cm %uﬂui’aﬂ 2 %iin (vin A Uay B) 19me
YUY 81IvVeuay 45 cm umiuuamuamqmLwaﬂaqnumsmammmiau‘luuuumusﬂu
Thermo couple memamunummaa 10 90 lngsvazvinaasusazadAviiv 10 cm i
Uangmuanilevewmsanseueniinisanemanuioy Q, qwammmsauqquum (Heat

sink) dudutinaafiunlivaniusednsinisivans?l 0.010 mi/s

AVUAIAAIAINYAY

v ° Y o -1 -1 ] ' R -3
IDUINWIYBIUNAN 4,200 J.kg K LUagAImunuIbuuYeasuviny 1000 ke.m

1 2

Naﬂ'1i']ﬂﬂ’liﬂ‘i“i]']ﬂﬁl’l‘u’ejx‘]’eﬁuﬂﬂll“/l’ﬂﬂﬁﬂﬂ q amavmm R RERERE

M 1 2

3

3

a

5

6

7

8

9

10

T(C) | 350|325

300

275

250

200

187.5

175

162.5

150

wauAInUs LU

1. Ansihauseu (Thermal conductivity) 2eeing A Ay

n. 213 W. K

9,321 W' K

A, 428 W. K

L 213wm’ K

9.428 Jm” K

2. INTINTAIBNAIUTOU Q;Uae Q, HAVINNY

N. Q= 0.63 kW, Q,= 0.63 kW

9. Q;= 630 W, Qp= 360 W
A. Q= 360 W, Q= 630 W

1. Q= 0.36 KW, Q,= 0.36 kW

2.Q1=63J,Q=36J
AIAHAIUNTUNITUIAINTEY (Thermal resistance) uinuseyrarewneding A uay B

3,
dawnfu
n. 134 Kkw'"
%, 50 KW'
A, 76 KKW
1. 76 Kk

3. 500 Kkw "

Wiaan 45 °C

Q:

¥ 30 °C



4. Aanusuviunisiiaudeu (Thermal resistance) ¥8ing B dAuviiy
n. 98 Kkw'"
%, 74 KW'
A, 89 KW'
1. 47 KW'
2. 213 KK
5. AMN13U1A M58 (Thermal conductivity) ¥aeing B fiAwiniy
n. 0.641 kw.m ' K’
90428 Wm' K’
A. 0428 KIm K’
1.0.461 kW.m' K
2.0213 km" K

17
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311 216-304 YFTAMIIRINTIMATEINA 1

1.Torsion Test 5.Mechanism Analysis 9. Flow and Friction in pipe
N U fl 3 9 1] U fl 3 ] N h|] fl 3 9
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
2.Tension Test 6.Cam Analysis 10.Pump Test
il U fl 3 3 f Y fl 3 9 i} U fl J 9
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
3.Loading of Struts 7.Coriolis Acceleration 11. Conduction Heat Transfer
f U fl 3 3 N U fl 3 2 N ] fl | L]
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
4.Beam Experiment 8.Pelton Wheel
n U f 3 3 n U fl | 3
1 1
2 2
3 3
4 4
5 5




