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Analysis and Suggestion on Experiment Education in
Mechanical Engineering of Universities in USA

Chan IL Park’

School of Mechanical & Automotive Engineering, Gangneung—Wonju National University

ABSTRACT

This work investigated experiment education in mechanical engineering of universities in USA. Through the investigation,
characteristics of each university were analyzed. Finally, the study suggested new contents of experiment education, full-time
professors and staffs for experiment, cooperation with design and experiment education, and incentive for the development of

experiment education.
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1. MIT

MITE= Measurement and Instrumentation®} Micro/Nano
Engineering Laboratory 5 7] A& 1}=o] sl ZA} 311
3 zZF g ois) AY 3, Wi, AHIES Aidit
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Table 1 Measurement and Instrumentation of MIT
Experiment Contents Equipment
. ) superelasic wire (NiTD2] #3}- Hﬁ%’% EXa} 22-¥HEE | 50mm maximum travel micrometer with Mitutoyo gauge,
Stress Strain Experiment q o] o ol S22 ols . .
24511, F40 28-HYE LA 7|25 oF|AxIth | Mitutoyo laser scan micrometer, S—beam load cell
Laser interferometerel] 9J8f 7 #jde d1 Ayt 55

Laser Interferometry

F4E $J8 Fourier 2B ES HojZrh

Hughes He-Ne laser, Hamamatsu photomultiplier

Volumetric Fluid Flow

Measurement

&% S ZASHL vortex shedding
anemometert= GujFo] A% 7tA L&

Dry nitrogen gas, Flow tube, Pilot probe with pressure
gauge, TSI hot-film anemometer system

DC Motor Characteristics

F 719 DC 29 EA4% 53 EaE

Optical tachometer, Digital load cell

Muscle Force Experiment

o5l A71A AT} 25 Aol WAE 2

S o] ZENE AR 2EaE AR A9t ol
EMG preamplifier® EMG Sensor

Electro-Mechanical System | Algt <2} ARl 3 o) thgdle A28 23S 24 | Clamped stainless steel beam, 7415 333H= Dashpot
Experiment g}, linear actuator comprising coil, Inductive position sensor
. S s Two B&k mi h , JVi ker, Mi heigh
Sound Speed Experiment | ul%]2] 749} Bl 42 w8 S4ah o Bl microphones, U specker. Aftutovo heeht
ofo|gjE EZ]9] tiztE & mA ZTo] sl&E Lo Tn _
Go Forth and Measure folsi= Eizo] i § del e 5ol 3 Ago| wet 24

Sl e A4 S,

Table 2 Micro/Nano Engineering Laboratory of MIT

Experiment

Contents and Equipment

Fun With Molding

Alg|E 1BPDMSE 2412k (soft lithography)S

ARgH] microfluidic AAE A%

] O

E

SEEEES

ai.
. . AR ARMe] oA AE3L 453k We whech of Il Al 24 ANE Fssh skl ARMORY
Atomic Force MCroscoy | gf etz sgarch, APME AHESIol ofe] T2 AVES] GA4He: 1 1 AR U2 vt ofd] ol 94k Aste}
(AFMD wmeh,
4 CVD(Chemical vapor deposition)7]|Al7} oJ8@A 2535} 1 AL oA 2FEA7= AL vt E3F CVD w9}

Superhydrophobic Carbon
Nanotube Carpet

SEMZ AMgate] 7HE WeRHO YA Al A7, & &
sttt AJEAM]E Sabretube furnace @F HAEE
with catalytic layers©]ch.

=2, Pre- heaterg} ZAEE®, Gases and gas proportioner,

W20 CNT carpet $JoIA oJBA At AE T2

Substrate

7t. Measurement and Instrumentation o|t}, o]Z ¢Js}e] mjo|A4 & e LRES AF T 2AS
o] M2 7|AY} B 3o mor AFHH sHRte] & ol AAA A A A L AR AAUR AAAS
£ 4 Sl 2E dEow Avfeka glal AR I ¥ Zﬂ, 44 54 /\]iEﬂoﬂ Sl A4 Agohe WS T}
EUl7F dgabselt). @, WIRE, =%, 7%, 7MEs Y 27}, 7F Ad We-S Table 29 7]&3Ht
Q1 o] 34 3 Wk 93 AY Vee 555 eth
=712, MEMS AlA, Fourier W2k, A9 vldg g, 2 2. University of Connecticut
Wrdkr, A7) dous oA, Ak, ARE o8 A A
FELE 5O 7zl SARATE H7|3|E, AEH]] A Connecticut ™3t Introductory Thermal-Fluids Lab2t
12, A, g g5y, go|x So] Mz oJ B Measurement Techniques A@3Eo] sl AR, 71 W
& £l ek £ sEep] Jleldow #e) sl &= 7RI,
42 T 5 U= 7IEE WO Algsle AEE
U4 2 4= Table 14 ZEH:} 7t Introductory Thermal—Fluids Lab
o] W2 7AIF BN T2 F-fA FolA AeE Hd
L}, Micro/Nano Engineering Laboratory I AHE ATfshs HE deatEoltt o]F _,43}01 o,
o] WIMEL 7|AFEre] 2L okl microfluidics, micro- &%, 554 X9 AR 9 RAL ZFE AMS 9 o
thermal systems, MEMS, nanomaterials, SEM, TEM ¥ olg] =R} a4, viEzlst AgAdA o] Yz tE), A
AFMZ 2313t imaging =9 712 7@ olsiE 7] 1% 55 5 8 AEE vl 7Isdh
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Table 3 Basic Mechanical Engineering Lab of UCLA

Experiment

Contents

Equipment

Strain Measurement

ZEAQ] A ZAES Agetel MIEd,
sHs soll Sl URul B3 Fuo Wye g,

o
st
ool
o
N
E.?(_L

Aluminum torque tube, Two strain gage rosettes

Stress Analysis

o T1 T

ekl AEdel Ao AMEIA SRS w9 Alurr.linu‘m arch, Fgwlkes gneumatic controll.er, Load
o}Foln] oo Bz AR appllcatlop c'ell, Vishay/Ellis Model 21 strain-gage
balancer/indicator

Otto-Cycle Engine

Otto cycle A} QlIzlo] g 2R, 53] 25 =
9] R U] WY, EF, Y
7tnE AT

. A= 4H1E viE | 2003 GM Northstar 137 engine (8 cylinder V design)

Shaft Critical Speeds

s F9 NB4EE Sgskn DAkt 4oHa9 B
<ol ojgt s|4Ae) oAz} ulme

Bosch electric motor(DPB 23V)ll 2J8] 5 steel
shaft, Ewe RC441 speed control, Fiber optic
displacement sensor(Philtec. RC90)

D . ARG AFoA golg 3T AEE Y8l 7iel8 73| DAISYLab Data Acquisition System, A/D conversion
ata Acquisition o - =
EE ARSIt module 5
Two-st Heat Exch o)F BB EZ YA dudr|e] avls 45kl o2 | Brass, Glass tube, Electrical heaters, Digital
worstream Heat Bxchanger Fe Ll k= thermometer

Refrigeration

Freon 12 refrigerator®] A%< ZARSH Refrigeration training unit

Flow, Pipe Flow and
Temperature Measurement,
Hot Wire Anemometry etc.

oA 7 #Al 574 BAY 7, 4, gholzojAl mi,
2, 5NN FNEES ST 0
pump Ao] §lrt.

| utoll Centrifugal | ZF2+9] %A

Table 4 Mechanical Engineering Lab of Caltech

Experiment

Contents and Equipment

Cantilever Beam

Cantilever Beam®] A3, WdgE 1§45, 744 25 =A%t € oAM= Strain indicator, Pulley system,

Strain gauge selector, Hammer©|t}.

Stress Strain

QslEOl ogt Myge 712 WAL olFstal, SEHHUFE JHCREE oY 71 549 7|AHY EA4E Tet
st} 248 oJd¥(annealing)3ls o] 71AIAQA A%l A9A F3E vA=7He 27438, Scanning Electron
Microscope (SEM)}E AMg-dt] otad FHE FAfslal 0l7)e] 7|4-5 ZA%sich

Coupled Oscillators

AR AAE A-amg-g] A2e) B8 SHE 2P| Sl AAET A st oel /) Tkl At

2l Fgoleh 5 agel AL LVDTR St

-

Fuel Cell

22 drAAo] FAlo] e EAE AR,

Inverted pendulum

AN Aol AZde ZASHE B A,

Turbo-machinary

5T A5 S0 Fean a5 e e 7Rl ASY 45S
AA 71t}
= AE o I}

Aok Z1E A el 1 ASS 9

Free and Forced Convection etc.

ZARE A Tl tiRk dEeh I AlolE olafstal Al AT AY AA= AT 1 gl Air jet, Boiling

heat transfer, Solar energy Ho] <t}

1) ofd=1 A1%.9] Digital sampling 71913 A|28le] AR Aty AdES

obEI A& £ AFHE UAE} s W 1

Ao S F= 39S HESIY, A= Analog signal
generator, Oscilloscope, National Instruments data acquisition o] =L 7 A} AFgLS
system, DAQ system interface box, Computer®]th.

I\

At

Lt. Measurement Techniques
W=7 AA|A ERAFA
(electro-mechanical transducers)®] A&} 340 LA

2) Temperature, Pressure, Fluid Flow Measurement ZHo|29o] WS} ALS St} S8 HIE el 3 w9

ofe] 7 2= 24 W, dEEH NS oY S5
DAQ] A8, o2 74 $4) 5

o] FEHS SR
3) Fuel Cell Lab

Proton Exchange Membrane Hy, O; HEHA]9] A5S & 1) BRASE 7o) Y& ot
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Table 5 Experimental Engineering of HMC

Experiment Contents

A BHL e Aol uirkg 7] el Asske AAE Ak Aol o] AXe EE AYZ AE Aol £

Bucket experiment 2 F 7Y faam offolA] Qirk HA AAIES A migd i 7] ZF MR HEEA Aseles vt s
2 AA AT AR w7 918l AR (Qolole] A, o], & Fo] 5)F dAlstes a3t

Bending of beams AARA Hol BAMA Ko Sgut WMy AL =435}l Maxwell's reciprocal theorems 283) =},

Heat exchanger AW |S AASHH co-current flow, counter—current flow, mixed flowoll thall A A ALE 243} i)

Fluid mechanics Y 2xzgo] AlLEE A, dPH R mo|mo] naARE AAsin, oY AuS gE7] 98| wol|x 27|15 Hugith

Digital logic 3t AAYE 7B DC ZEjol H2hE 39 7 ¥9lE BUE k= 3RS AA3lth

PID control TS RAslaL ofF AA AREE HET] QIR 2= Alo)7IE AAskL Alol71E AR

o] A& FA| ¥ dFlE TikaRE WY Wk 2B
Ao 2 AAJeh= Flolt}, LA AH]= Strain gage conditioner,
Oscilloscope, Digital multimeter, Calipers€t micrometer,
Unopened soda container, Strain gauge, Sand paper, Adhesive,
Wire, Soldering iron, Resin-cored solder®]t}.

3. UCLA

7t. Basic Mechanical Engineering Lab

Qe fAlge, 72, Bostel sl AR 7R
S e F8 AN, ERARFA, 71530, ASA
o dlolg AL ssah U BE F Fo AW U8

Table 30l 7]&3tct.

o o

4. CALTECH

7+, Mechanical Engineering Lab

goigt, fAllst, Helst L Felsto] A4 Mot BA,
Ao, fAIY}, A He}, AFM, A&, HE7|A2 5] &
AE AEE thE} 22 gjooll|A] 2ok 71 =it A
55 3 38 AYE Table 4] A7Kglc},

5. Harvey Mudd College (HMC)

7t. Experimental Engineering

o] sk FR0] sl stk Hof glof i)
Aol AgHch AESS 7Algsta} PHE AHE Table
59 7]&%tet.

6. Georgia Tech

7t. Experimental Methods Laboratory
13 TS0 R e B4 BBolc), AR R WY,
A2 EEs) fAdst SASH ddEE 8t 7|A1Est

1= s B}
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W 7leunAe FHE chol L

E22 AE @% 9 714234 A4 Data acquisition, A
A2 Wk mlo]|AR X Z A4S 47l Open loop control,
Closed loop control, @4te] oJ3t 2% =4, ZTAM AE
gQl Ao, ZAE, LVDTe] 23t 3, ¥ g, 38954, A=
=74, Hlo[E 9] A7t & Fulg= 9 S ARG 714 ¥
1o] 4] 29F 274, laser interferometry®} 752 343}
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2ARE), AT TG AHE), SYIAE) 5 4
4& WHES L

7 tfghEo] Bol o’ MITe AA s 4274517] o
A8S 5h, /i EAI(Open ended problems)E AABH=
FAOoR fiFEe] A% s AR AlRkelaL, ARMI} o] &

S The shaler Hzsiol LRt Con-

necticut ek Hof|w4=7} e thAF AFM, XRD, SEM &
AziA AdS sttt UCLAE ZE2(Ql 7|A13s) ogt &
oFo] AlFlo]| 215}l Cal Tech A3at AA5to] F2FALS
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=7, Georgia Tech< & 17l FAof|A SUAE5AS oF
5] st A A=A AlE < * A Lol A F4
AN, AEAY 52 ofA] ¢l %‘%H% ol g3t A9 dlojg
RS 3t DAQ HEQ ARE 55 w8ttt MIT, Caltech
SolA Hi= viel o] Hio]e yie ’HX Aol A] Fofel Al
Je k=L 9le], 33k *HE—% E‘—E-% WO R AZAAF]
a1 Qltk. o]e} ol gje] teke] Al
Jus W89 tpeFdolct
wieba] = tfgto A= 7|88k A2 We-S St

o]
SISO ot u1E & 4 gk 4F 3% he o
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d HES Ay IeaEo R £ gt AgitEe] F8
3& AN, A7) Bolelo] Qlrete %j_?é% 7 =)}
A] o= 8glo % 4 9% Aok, Iy Hek AE oy
AL tfgh AA e g 275 = ol tﬁ T} et
A] 2 st 4= of et :LEL% A Ago] oigt ﬂ%—é
fJato] HT HHHE 5570 Q] HAx 91 52 A
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71%0) 2233 sk Aok B} (), (5) 2 ohet 6), (7),
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