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1)1'01 5101 (nu 01) 

1;i1o1 A401 (nu 02) 

1. iNivuilliv1.10 50 4i itiliitin5to1114-inu 

2. 41@avu16v1at
v 
  5 ihChn112,11:0@n9lataitil 1 9v-  6S 

3. l'4113.ri.112n?m LotiLmINAoottilklan 
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1. Torsion Test 

Shear stress 

2 

Shear strain 

0 

1. lunn5141 torsion test 41@locn1 

n. 51m1LvrElEyAntioLttaunfieulltnunvd@lium 

6 J. I'mlLthnt'agnInovikuutnQ-infiliau-31,intemliittyu 

• IMILVICIEJ'Ai nT1OLt111,61:.raI EJ11YULltnunuteliita-ru 

tryln6r2 

• rmxinii@ 

2. Nololun5-nAliii,i,aolil shearing proportional limit 

n. No A 

T. No B 

H. No C 

• trlindk 

3. L5'vian5t1vi'willoi.kln shear stress-strain diagram 

n. Modulus of Elasticity 

6ti. Modulus of Rigidity 

• Poisson's ratio 

J. mrio 

h'ortin6tii@ 

4. Nolol1.in5lAilaiolil ultimate shear strength 

n. No A 

T. No B 

H. No C 

J. yi nvInio 

• Flovrrh 



5. V11,0111n714u41 yield shear strength 

n. No A 

T. No B 

R. 	C 

J. crvin/i@ 

2. Tension test  

1. n15-To percent of reduction in area Lot percent elongation aliiiio$Lhun@ivii8u,ar, 

gauge ileillcaimeddli.11,k-In 

n. L-2iLfiu owitiLtunimilfict.111.bmoll 

• L')@4131:1EJ Lcomtliiiiid-ruLtwi-Aa6d1A'Lau CM$Can@iLils) 

R. Gauge vitaltviltirilikvIn't lab 66: 6601 calibrate 

Q Gauge LIA451td11,1O`ivtAigmfio@nanlAouml 

@. n@fifig L115-Itiami-ALt@lf1151,4@ld1172111J,11g@flVilll illaUgaUge 

2. ifewriiiiViun5-rol stress ilati strain Vilallrini1q1 (Lriead@aii) 

n. Percent in reduction of area 19,41@uffilo 

6t1. Percent in reduction of area InnVilo 

R. Percent of elongation Linciqo 

1. Percent of elongation 17@trilelo 

3. 61,unl5vioa@l651vaT16noNo yield 

n.:',LrioLSEALLartJ5@cal d-ru load n5to-In 

i. RI,Id-ru dial gauge V,.."61/11,ALVI.11461T11,1 

• RUdTu load vzvihr05@milasILlin-iTtinA 

J. fft.rilma.ru  power screw v4Fn-in,51Prunl5njuam 

Dial gauge LiLaoal 

4. 11@llVSNT-101#1E4111,1i@iAtigill5a0alTat117111,117`4017a1frill,VgilLOLTV:16`riEJIJ 61151t 

n. 
66. Lift! stress Lot strain tnvolvoS@Aliii?i-aufil?Ilal 
R. Ultimate tensile stress limalLvcSoi-unnfl'qo 
J. molvoSolfifil Poission's Ratio 11.1@Ehiqo 

yININCONLetulavr,Naleml 2 sw,ii 
5. Stress iiii-ig-rumv-inNanlmiameill 

n. ,,filtl'ilM11.11A1,1@311,141511;1,5qc@l preset 	WiTutPil initial offset 
61151acul1uU(1')@@n 

1,1^151r.'11,1,51c1110Wlir.1 error wInn15d11d 
9., 

J. ~11f121fP11~5J 0,151:Aul1rtZ0v1511at@l Poisson's ratio ad cj 
@. 	61171:), frame Lot power screw lial6fililali@l@@f16651 
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3. Loading of Struts  

1. miNFrilLavullt,vtru hinged-hinged column iwilinulntivrifi -n..r-guiSivin Euler's 

solution vth,i 400 lives annv15-rul vinaJSEfUtt1,11,01LLIYU hinged-fixed  Lot; fixed-fixed 

vLi.'wiln-ie,'Incivoii1,5 V1111S-A 

n. 200 100 

T. 100 200 

H. 1600 800 

1. 800 1600 

@. Beat Me! (=I dunno!)  

2. fmrIntivnlviv.t.nlifiu@y;h9i-Ao.J5vo -rii unLicu  viaLL115$11-Ao 

n. Height 

T. Cross-Section 

H. Modulus of Elasticity 

1. Mass moment of Inertia 

. Area Moment of Inertia 

3. n15Lailthr,Lfrmlo-roll/fi-mmi liot151,§u$1-)Lail lunwvioaolltiLvtillirithtLnv  

Lot 1,5qi@lvilnwtioaollvw)F11J5r,Linm  91-1alii 

n. 	ff-I11.1VT@11,?1`1 4 2 

6t1. 	RTILVT@16?I'1 3 3 

R. 	R5I3g111811,01 3 2 

1. imicuilailialu 4 2 

@. n-nitgoiklalu 4 3 



Slenderness 

	■ 

	■ 

in 
in 
a) 1- 
61 

	■ 
Slenderness Slenderness 

A 

Slenderness 
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4. ?iail.),Fri-uallcullEn-  12 `ti] iifiln15z,lnirri44-nnfulk-in Euler's solution Ltu P ligt.di 

@EnnYiTnAl viniAminTiaJwird@li,a1 Lt u 24 `11') Lalv„iNinl5r,IntruYi-115 i'11.16)1PU 

n. 4 P 

T. 2 P 

m. P/4 

J. P/2 

. Break a Leg! (=Good Luck!)  

5. nITA-mihrii1d65ricv611 stress riu slenderness ratio .mloiaviatethr,LnviiiAinbut 

aill1,5 

n. 	A 	 T. 

	N. 
Slenderness 



4. Beam Experiment  

1. iolond-niil n177@lidum1avuu pin LLar, fixed iiiiinlnuivi'lmlnallmulhdllt-ekl 

6 

 

L/2  
111 

1/2  

• 

W 
	 V  

 

    

    

:s7 

fl. ni57@l51JL1U1J pin riuillihriitni1N05@li"umnnln177@li"uLLuu fixed 

• f1157@l5ULLUU pin filLa.ro1cir5@li'ulnnn2in155@l5uLLucu fixed 

• n157@li'uwiru pin MmaraililamilLL51n5n4T19.1@8n-ilnalijum.ru  fixed 

J. f115I@l5ULL1Jt pin iluEmilfiliii9i-iLnirCoLL51n7tvini-Inn÷ln-15@licuLayu fixed 

f1155@l7cULLVU pin iThavoivqoirii-ILLvithLmn5r,viiLoin@l5cuLayu fixed 

ILL24,10,1qo@kiiiNo7@licu 

2. Lmficwhicuirgu support A LL B /21M14111.15lig@LY1110 

 

80 kN 

  

m 	 m  H(20 kN 

B 

14-- 1 m 	 

   

   

   

    

A 

    

n. RB = -70 kN 	T. RB = -50 kN 	t1. RA = 30 kN 	1.1RA  = 50 kN 	RA = -10 kN 

3. u,51vqM1@1 load cell Via-IL-15oWtuniTTog@ofillo Lil@a@cuL1lEcuk)uqlin5dAV (vv 

Lf111 10 1.1@coi) 

3114 	  114 -*I 

747  

Load cell 

n. 10 1i@1A 	T. 15 1im,i4 2.5 	 1. 5 etAtig 	7.5 livoi 



n. 0.1 u 200 

T. 0.01 u 20 

0.5 u 100 

1. 0.05 Lot 10 

0.02 u 	40 

4. i@lond-n191cjiliN givijum-ruii5un15:,41V 

7 

YA4  

   

1/2 

    

   

   

(atiNO origin): 
c1 2  yWx 

El 	= 
dx 2  2 

WL2  
n. Yma. = 

48E/ 

WL3  
Ymax = 

48E/  

emax  
4E1 

WL2 

Ymax = 192E/ 

WL2  

max 
12E/ 

5. Dial gauge Ettql) alamErTotta,vii117@Efiqatan4qoUliflilaSaim5 

5. Mechanism Analysis  
1. lun15@@nurtunal,m.151-,Lmi quick return 116.15-)Fienina-rmlnalmJ5tLintiim-nw,iiiinvthetiol 

n. 0 
T. 0.5 

R. 1.0 

1. 1.5 

@. 0.8 

2. nalnriticlun15Sjoloolal 2 LeitifivinuatLfilfitanet7ou'ilo 

n. Scotch yoke mechanism 

T. Oldham coupling mechanism 

Whitworth Quick return mechanism 

1. Slider crank mechanism 

@. Geneva stop mechanism 



8 

3. nalnoiLpi 	 0102  = 800 mm, 01B = 300 mm, 02D = 1300 mm and 

DR = 400 mm iliLlTetd 01B 17111.,111 450  Lorvaruer4n1LLi'mu 40@`Litt.niti 
4 

No B Lot mechanical drawing 1,1LIJunaLmJ5tLiwilo 

n. 1.254 m/s 1)5v um quick return mechanism 

T. 1.254 m/s 1iStl,1111 scotch yoke mechanism 

Fl. 1.542 m/s t15t6f111 quick return mechanism 

J. 1.542 m/s 1.15t6f1Y1 scotch yoke mechanism 

4. nal,n1WilnAju657 (quick return mechanism) Ltunalnikinii-anlilicuLLtulo 

n. 

.filL4@trilnA'uve,L1-  

T. nalntwitLA)uFrinJLTALR1v  Tf142141111AtT
Q.,
U T- 

 
1  

A Q. 	a 
Lma@tninautLtohlnallfru 

L110,0AlTuna'ILFi'AmAnh lajklmwnatLKAvuVi 

nal,nukliniicukEfl'illA1,11'11,@141@d-JEJ.1`71F1111161.V16filvillTtativiS'acuilLI 

fl Lot T 



5. Tinri6h15@ln5A-rudil6tl1.dn-15115{eqnglina1nviloi,o 

n. Scotch yoke mechanism 

T. Oldham coupling mechanism 

m. Whitworth Quick return mechanism 

1. Slider crank mechanism 

. Geneva stop mechanism 

6. Cam Analysis  
,4 

1.. lisvi-ActJui-) cam and follower Ltl..ilimallun-i5t,lfAtrutiLt,cucu motion v-InVileuvoul 

`1,1Jviitibn,TduAluvi4ah 

n. 'Iri reciprocating motion Vtit,§1.,i rotating motion 

T. V1/1 rotating motion itlLtu reciprocating motion 

fl. 'Irl rotating motion itht`u oscillating motion 

Q Tin oscillating motion 1,1.V.1`u rotating motion 

i. liiiiii@cin 

2. 7Anal.ii-rwm1 cam via base circle 6H1 cam 1J 

n. -NnaailladifcrilvuoIteutunli$iwriL@Eglimpi,vict,11v7wi 

/J. -mnauflamilificpri)-rnolcu.stntiVNym@y;flikiLvvrt:wilqo 

R. imcrml-AnavtillinfiuiluvItiliwproiqlqmo-im-mi 

1. cam Uivz,i,t1AlmnwiTti@l'mnalii-ru 

.'laiali@ci,n 

3. Displacement diagram 66@1 cam 61 i1.dn5'1tAiiii,LMAl1'410114 

n. R7'la.A1i1u6r,147ll@v-rt7i cam vap.ificuuutyriliti9T-wiliviii @ follower Lfi'Avultu 

vr211.m'Inn-mnruwl cam 

6 J. R')11.J6filatiRT11.11,i11111111tutivuilEnvy41,1J tu 171@V-4111 

R. 5:1,18:SIPM111vI'Amicilitti,amu nvriuTvivoi-mR-)11A-nvoilllriti 

1. fimvillm5via.lu  cam 

. 11.ii'rkcjn 

9 



4.1.1.inl@onal.ru  Cam 171.i ?ilg-wituilqij@lfi@l5wig@ 
.1 ... .1i 

n. n15@@nuctyu displacement VliflOTGLI 
A' A ., 

T. illloontniu velocity viLiwniu 

f1. irm@nwucti acceleration ifiLiloiivu 

J. n15@@nu1r116tict9o6n1 follower 

. 12..iiiiar 

5. cam profile Al@ 
...Y .., cu  

n. nyrolloolm-mhilu65tvrillou nLuEnnumommr,Qnam-Yolo..ali t1.1 MT11.11,1'N1-111 

T. dTutwunToNnLdEn 

R. incucriii'imilmlii.u@NnLiltn 
y 

1. Itietirt:11$11m@NnaJEn 

. lairrhte 

7. Coriolis Acceleration  

1. Ilarailolcunwooa@l16ii@t1,55 
n. pressure gauge 

Gil. dial gauge 

m. cantilever beam 

J. dead load 

. load cell 

2.1eun-mioaolibT.ILL51vInm-yaiLilln5nilvi@j-Silvtallaim7-)1 
n. flyainllflil@ia 

T. RT111Lilvifilugnall 

9. fl-)12,Aillnn15.14:fu 
zr, 9, 

J. lif1V1111@ fl. ar, Ù. 

41.', v 
@. Cy11116M T. lot fl. 

3. i@vlocilaAlihn15-Tolcuni7vmaN 
ig 

n. 6m1n1511ma1n 
d ti 

T. flTILL7TtratiLLInai@ 

ft fl-31111,q-nVUTNLI,T1i 

1. 1/1@iRTNI.1.51141:U 

. RT11.1817'il@lL6Tlal@ 

4. ILanoic14-tnnalnalin-mi-mlnillianditlk-Innli'om@iflaullr,@.21 
n. filLaroimmielo 
T. iilLaruAlnuilkruaL 

fl.MTILIA'nVUTNLI,T141711V13.11,11,11M11711  

1. kin vil6h n. tot T. 
Si v 

. frvim n. tor, fi. 

10 



5. nnlTtit6t14-1VM.KMAillRiida LLatfifit@lfiTanild Al@ 

n. 2 01.  Cifit,orglinTa 

T. 2 8i- cilfiLarAiiia 

Fl. 2 O i illiautnidi 

Q 2 c o r 71FIL1,1475il3J 

. 6 o r 17I FILLV'?i 

8. Flow and Friction Loss in pipe  

1. yididicahulugnailinulti 1 117 (25.4 mm) Em 10 m ariiiim 6t1N1A11.1thriFillt 

11-15VIJAU (k) 1,1111fTIJ 0.8 61E1 ( p =1000 kg I m 3 Avoe1Tuvi@11at21@l@Pmfl7`a1111 3 

m/s 	cilVf1Tl3J 118o(Pa) iiimvirt1 
n. 146.8 

6U. 0.37 

i. 3.6 

1. 3,600 

. rioniolin6k 

2. fl-raihihifialumInwi@im-n:JCSEAvrnikli@lo 

n. Ap = f —
L v2 

D 2 
L pV 2  

T. 
AP  = f  D 2 

M. p f 
L v2 

A-  = - D 2g 

Le  V2  
1. p 

4  = .f D 2g 

. riMnioxiin.ii@ 

3. t'icimmatiaoluvi@m1 iilrato..htliAnail 1 irl-  Ern 60 i.l' i'iiinfi'lii`u 0.3 in.H20 Lizill 
IlvaluYi@P)Eim711J157 1 m/s 	.11,1-ii-ILLIAIn6G1@5fl7'iLLSEJovv1tmolvi6i'lnn7 finvuoll'il  1 i = 

25.4 mm 
n. 0.0025 	11. 0.025 

R. 0.005 	 1. 0.000254 

. laiiii@lopu n ftrPo 	  
4. Orifice Sh4qtin5n.li-wiculo 

n. fl71:.1 11111 	T. Lim511,via 
R. fl-T-1111,1' 	 1. Na9-111.zielm-mitu 

kinviaJminii . 	@ 

11 



5. lun'15vioaalmiF17'1agT3J1icu55r,w7ll 6'915 -m15111a fT1J fl-mhaolgiz@iila (Orifice) 1,gmja$1/1"t1 

fryaihaoil Orifice (in.H20) 1 2 3 4 5 6 

6m51n-151,14a (Lis) 0.10 0.20 0.29 0.37 0.38 0.40 

Lilociii'uyi6ict,i'lliviar,,inuvio 1 U7 ( 25.4 mm) YV1J71 VIRTIDPU80171 orifice Lviiriu 4 

Lotilm-a,haollitviom51t,viiriv 1000 Pa milmluLiTtizItrati 

vi@ 
n. 0.59 m/s 

T. 7.3 m/s 

R. 0.73 m/s 

1. 0.77 m/s 

Ayn fiyn Alo 	  

9. Pump Test  

1. fh6:111uiiii1lgu(water HorsepowerAlitufiuh611)5@t151711 

n. RT11.1`014-11,11114TM1 	6tJ. FriimAlvilmlnm-m1171.,fi-A 

1,1)51:60 	 1. &51n151,14mmii1 

• LEMIN&I 

2. 6ri@di,o11.11,6dANil@fililcunl5vioaN 

n. 	 6t1. DC motor 

H. variable transformer 	J. L(P15enJ~Je~7G1~171~J6575en1J  

.1

• 

.1ii7141@lorm 

3. filA'Z-rml.naelTuficai-DLLIJ5@:.,15 

n. 	 T.L.diuti'milmolavuitti-You,1 

• RT11.11111,411,1,LiLITN111 	1. 41@  n. , 6t1. fjf) 

. 4

• 

1@ 	fl. , T. , R. qn 

4. (1) iirilAillicuLvilf-icukvwsulgmln-i5Vvia?iln-iAliv@ollil 

(2) Vit-5-1A11171Avilrivu&Inpa-ilri5t-Tillfl-nliPu?i114„on-i-i&vtoEillil 

(3) 6q11@ln-mpli@lLvia-Siii -in.roilnillyinl 

(4) &Inpvt6tilun-mfmazli.in5nAnp 2 n5vuon 

.' (5) 1J11un?1,:lJilfl'151.4101.1171111YU Reciprocating 

vinioflT11.1411-11k1.141@lOtekl 

n.(1) (2) u, 	(3) kin 	T. (2) (3) at (5) kin 

fi.(2) (3) u, 	(4) yi n 	1. (2) (4) u,at (5) kin 

c• linv),nia 



1 2 	3 4 5 6 8 	9 	10 

Qi 
armor 

QY.- aan 45 'C 

• • A • 	• 

5. cone,iLvroAln15aillLiottvi@vinvaitil 3 6 tou4vtlii 3 ?uilvifrolcu 8 Ll.im loumnallwfive, 
t 	9, 	 t, 

Nov@trivaltrru tlai@NoallAiLLATIAru-rmo-man 12 1.1015Z11.N111411.11E11.111AWYJ50141M1110 

iffl`7101,11111?ilLYill0 (M.1011,111.ii11117?108101 LAo4.1.1,cotcathjiLas) 

n. 	 ill ilflT11.41q1 20 1,11VIS 

italo-naikv 15 61.1M5 

Ciii9T114111 20 1,1.1915 

1. F1751.g3.1qn?icu iiiimm.,Ptql 25 LIA5 

@. F1751.5R1Wi@st.til Ciiifl-nukiv 25 04915 

10. Conduction Heat Transfer  

-in,7,1in-15vioaN Steady stage one dimensional conduction heat transfer ,t1t,;.J14 

ni5tilumm-Ymfruvinwodlo-mioun.niu,kil (Heat source) '11-m6oYin-i5t-iim,vo-nLi@ti 

Q1 W"11dc 	10 cm ii'l1t1u5ao, 2 6tiilo (Vrio A Lot B) 711Pi0 

6trufiou Ernvigtot 45 cm iin-151,:wwu-ni@diAlioll@lrieun15tiluLvlomi@cultillu-ALnuijfiii 

Thermo couple Li/1@ioqnmciiive71@y: 10 No lontutviwouviatNali-uvi-Ifit 10 cm Vi 

cualuAllusti-nilwn@lmAntu@nfiniltiluvoo-mi@ti Q2 ?juvtdlijum-mii@uqt-Lrimilvh (Heat 

sink) .111LttrtYlvmerufilviaej-roi)E4mln151,vaoliri 0.010 mVs 	ri-rtiwolcAlo-raiNflT11.1 

ii@t14-11.1^11VH1111V11 4,200 J.kg
-1

K
1 

Li,atilmniveulialitm@ltIlLvil 'A'ti 1000 kg.m
-3 

LIJ 1 30 -C Nan-15-TonlwiTtvmo-rd@lquvi In/Now-11 al en-ntolo- 1t.Julo-15-11 

VI 1 2 3 4 5 6 7 8 9 10 

T (°C) 350 325 300 275 250 200 187.5 175 162.5 150 

1. i-inl511-1o712..fivu (Thermal conductivity) /217oq B 

n. 0.641 kW.m 1 K1 	
1 

0.428 W.m K 1  

0.428 Id.m 1 K 1 	J. 0.461 kW.m 1 K 

@. 0.213 id.m K 

2. Olo-miPluv-runlTillo-mfru (Thermal resistance) Tolioq B ~J~l`llvl'lf 1J  

n. 98 K.kW
-1 	

11. 74 K.kW 1 

89 K.kW 1 
	

J. 47 K.kW 1 

@. 213 K.kJ 1 
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3. ilnwl.,erwrna.iiiocu (Thermal conductivity) t@l191q A iiii-ii,vileili 

n. 213 W. K 1  

T. 321 W.m
-1 

 K-1 
 

Pi. 428 W. K-1 
 

-1 	-1 
J. 213 W.m K 

. 428 J.m 1  K 1  

4. 6mlni5diunfiR2'llivu QiiIn Q2 Nilvilficu 

n. Q,= 0.63 kW, Q2= 0.63 kW 

66. Q,= 630 W, Q2= 360 W 

fl. Qi= 360 W, Q2= 630 W 

1. 01= 0.36 kW, 02= 0.36 kW 

@. Q,= 63 J, Q2= 36 J 

5. l'IM-Ila1141(1 -runi5alfl-nlii'ocu (Thermal resistance) cu567t-o@uvi@li@m15oq A u 	B 

V.wilvvilfit 

n. 134 K.kW 1  

60. 50 K.kW 1  

H. 74 K.kW 1  

J. 74 Kid 1  
-1 

. 500 K.kW 
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A 
TO -fl'fr 	 11lff 	  

nuormihnou 

in 215-304, 216-304 149JOIA113131-1A119.11f11601fl 1 

1.Torsion Test 

fl ill fl 4 9 

1 

2 

3 

4 

5 

2.Tension Test 

n II n 1 ,o 

1 

2 

3 

4 

5 

3.Loading of Struts 

fl 91 fl 1 0 

1 

2 

3 

4 

5 

4.Beam Experiment 

fl 11 fl 1 0 

1 

2 

3 

4 

5 

5.Mechanism Analysis 

n ii n 4 0 

1 

2 

3 

4 

5 

6.Cam Analysis 

n 11 fl I il 

1 

2 

3 

4 

5 

7.Coriolis Acceleration 

n ii n 4 t 

1 

2 

3 

4 

5 

8.Flow and Friction Loss in Pipe 

n II n 4 9 

1 

2 

3 

4 

5 

9. Pump Test 

n 11 n 1 

1 

2 

3 

4 

5 

10.Conduction Heat Transfer 

n 11 fl 1 9 

1 

2 

3 

4 

5 
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