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. 
I. descr.i.ption of Duties 

. 
'l'he consultant will be assigned to the Korea Advanced 

Institute of. Science and Tec:Jmology and .. will work in close 
cooperation withthe·senior staff of the 1tAIST Mechanical 
Engineering Jte·aearc:Jl .. Departaent; 'Re will advise coanterparts 
in the•genera1·"6el'1 o£·'interna! ·COlibustioa··engin••·:ancl ·speci-­

fically to: 

l. Visit Korean factories ta assess the local state 
of tecltDOlotY .. mus. to..identi~ .. cdtical .. problema~ 

2. Advise the counterpart staff in the fOlloving areas: 
a. Fund-ntals of intemal cxmba•ti.on envine• 
b. lfocJem tzenc!s in ellg'i:ae devel.opmnt 

c:. Pael efficiency an4 emisai.On control 
3. Assist in definin41 reaearch and dewlopment projects 

in this field related to industry probl- previously 
ic1entifiec1. 

4. Assist in the selection of an en41heerin41 trainee and 
of a research topic for his study abroad. 

s. Rold a -inar C0"9rin41 the.present state of the art 
an4 dewlcpwit trencls in this field. 

6. Prepare a final report • tting out the finclings of his 
aisaion an4 his recmmrendationa to the vovermaent on 
·farther action which mi41ht be taten. 

II. Activities 

1'he activities for the aasiCJD119Dt are listed below. !be 
first portion of the ·uai~t was ·spent in the seoul area 
an4 .. inlT mW>lvad ·4iscusaions· ·and· connl.utions· vi th· DIST 
personnel. ·A -aeries·of six lacturea·vere presented to KAIS'l 

an4 industry personnel during the period May 9-14, 1983. Later 

several in4ustrial viai ta were ma4e and a one-we-..k period spent 
at the Korea Institute of Machinery and Metals (KIMM) which 
inclac!e4 lectures on four c!ays. Al.tocJether 40 hOar• of formal 
lectures. were preHDte4. !he ache4ule. vu:.. 
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llay 3 (Tues); 8:00 a.a., leave hGlle for Detroit znt. airport . 
4 (Wee!) , 17:0G; arrive at Seoul Int. airpo~t 
5 (Thurs), Holiday 

6 (Fri), 11~00; URDP Briefin9, 2:00 DIST Intraducticm 
7 (Sat) , . ..9:.cl0.-12:00, .mST .~.arraDCJe l~e.. and .Jrisiting. sch-1ule._ 
8 (Sun) 

9 (llOD) 

10 (Tues) .. 
11 (Wed) 

12 (Thar•>· 
13 (Fri) 

14 (Sat) 
15 (San) 

11_(_, J 
17' (Tues) 

18 (Wed) 

19 (Thar•) 

20 (Pri) 

21 (Sat) 

22 (Surd 

23 ,_,] 
24 (Tu••> 
25 (We4) 

26 (Thurs) 

. 
27 (Fri) 

28 (Sat) 
29 (San) 

30 (Mon) 

31 (he•) 

9:00 - 12:00; ~!dST, lectures - •- attached 
schedule · 

13:00 - 18:oo; DIST, discussions with staff and visits 
to laboratories . 

9:00 - 12:00: DIST lecture 

All dayi Kia a-;,y "%ndustries: 3 lectures, 

tisc:ussioras and visit to engineerinq and 
amt production facilities 

9:00 - 18:00~ DIST, review report on EOrean autaaotive 
industry -and inspect dynamaa•ter 

Soliday 

9:00 - 12:00; Daewoo Seavy Industries 
~avel to Cbangvon 
9:00 - 12:30: K%Jlll discassions, 2:00-6:00 lecture 

see attached schedule 

9:00 - 4:00; JtIMH visit laboratories; 4:00~9:00jattend 
Cbangvon Chief Engineers monthly meeting and lecture 
9: 00 - 5:00; Byunc1a:l, vuit to autcllllotive and heavy 

iDclustriu 
Tour area of Jtyongt.u , 
lleblrn to Seoul 

9:00 - 12:00; KAIST, work on Ull report, 2:00-6:001 
final discussions with Dr. Lee 
9:00 - 12100~ URDP, final discussion with Mr. Jenkner 
l:"O -~ .4.:00; 1JeoQl ·Rationrl:· 11niverrity, · to~r of···· ··• 
laboratories and discus•i~n• 

June 1 (Wed) Depart for o.s. 
2 ('Ibara) Pinal report preparatiOA 

., 
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Lectattes on Engine Emissions. Economy, and Future Directions 
presented at lCAIST _ 

!lay 9 --Emission Sources vi.thin Gasol~e and Diesel Engines 

10 - Internal and External Engine Emissions Control Strate4}ies 
ancl Systems 

11 - Engine Friction Cbal:acteristics and Related ltesearch 
at the University of llicbi9an 

U - Future Treuda for EnCJine DesiCJJl in U.S. ancl fteoretical 
Possibilities 

13 - .a. BncJine Torque an4 Balance Characteristics 
b. Cmbustion in Gasoline ~9ines - Design for Fut Barn 

14 - ~eedback Fuel Syst-··for· ·Gao line-Engines 

• 
Lectures and Discussions at Kia Heavy Inclustries 

. 
Kay 16 - Emission Sources ancl COnu:ol StrateCJies for Gasoline 

and Diesel Engin• 

17 - TarbocharCJinCJ the IDI EnCJine - Possibilities and Potential 
Problems 

18 - A.H. - Pi:ston and llinCJ Assembly Friction Measurements 
P.H. - Modern Practices in EDCJine TestillCJ and Laboratory 

· Equipment 



I 
Leet.res on lnqine Emissions, Eco!!O!!Y and Future Directions 
presented at KDDI 

llay 23 - Emission Sources and control Strateqies for Gasol.ine 
and Diesel. En9ines 

24 - a. Puture Trends in ED9ine Design in u .. s. 
b. Tarbocbarqin9 the IOI Bnqine - Possibilities and 

Potential Probleas 

25 - a~ ·Engine Priction Characteristics and Research at the 
DDiversity of Michigan 

b. rut Bm:n Cambution in Gasol.ine Enqines _- Design 
... tbads 

c. Impressions of Korean Capabil.ities.ancl Reeds in 
tbe Automotive-Area· -· ··• 

2t - The u.s ... Aatomotive~n4ustry and-Pu~are Directions 
Bapecially the Power Plant Area. 



I -s-. 

III •• General Impression 

It aast be said that the impressinns which follow are 
based on only a four week sample, and thua are subject to 
1Jllc:ertaillties due to a limited AJDple. The ltorea:i scientists 
and engineers that··I •-t· have: impressed ·11e as beiDCJ very sincere · · 
an4 hard- vorkin9•·· ·They set hip·pusonal·goals for th•selves 
and have ·a· strong sense of personal parp6se vbich is strongly 
usoc:iated -with :-the· national· goals of their country. The strong 
Korean tradition of education and fuaily anit.y are important 
ingredients in their outlook. . 

Korea is a COmltry which bas made r~kable PrQ9ress in 
the last tvo decades. The rate of indutrial growth is very 
high at present. Korean industry has a COiiipet:ttive edge over 

many lllore developed countries because of the lov wage rate 
which is abmlt $1.50/hour average or one-fifth that in the U.S. 
llost manufactured goods ancl especially automotive products are 
built under license or by established designs obtained froa other 
countries. While saaewhat labor intensiv~, the man~acturiJM,J 
to which I was exposed appears t:o be·well done ancl in general 
one would give Korean industry high marks for manufacturing a 
CJOOd quality produet. 

'Iha inclWIUy is DOV ready to take the nezt Step into product 
{l"eseu~ and product development. ~ a very surprising degree 
~e is a complete lack of undarstandiDCJ of the product MD 
;p~e••.and.a lack of appreciation·for the •technical artistry• 
of the ll&D en9ineer. Moat engineers I talked with gave m the 
!Jlpresaion _that ~ia_R5D tecbnologj' can be purcbaaac! "'abroad as 

In generalwenvin•r• ,iJl_..1n411aUy.1.:&acli.iitit:J.e-,.c:eafidence ·in·. 
: ei tber .- DIST oz~IJOI :wiginec:~ :and ::scient.tats :;to:~help~in.:tbe 
;procJuct-BD-role··o~in fact-to-belp·•inda.Jtry ·in··any ·manner 
:whatsoever. On t.he other band, the DIST and ltA:MM peraonnel 
appears anxious to be of assistance to industry but are in 

9eneral, sufficietifl.y'ramovad from '.tile 4ar-to•4-y·probi,8J!IS · · ·· 

I 
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of t:he ·~ear world• that they have difficulty fonmlatiJMJ 

-aDingful research Pro4Jraas. There is no question but that 
the scientific capability in Korea (which is concentrated 
primarily in KAIST) is excellent. Many well qualified Ph.D!s 
are at vork. 

To emne•rize I finc!·vell qaalifiecl·people in science and 
in manufacturing. These two groups have little cxwe NDication 

:and are suspicious of each others motivations and capabilities. 
:ne proc!uct 1W> expertise simply does not watt 

'!here are my deve1opincJ nations, i.e. China, vbich are 
bebin4 Korea developlentally and vbich are de,,.lopin9 their 
011D basic inclustry capability. ·'!his could squeeze out the 
Korean heavy industry in U- due to lower labor costs in a 
perioS when labor c°'t in Korea would be rising. 

The olily way for the Korean aatom>tive industry to succeecl 
in world competition is ta dewlap product 1W> capability. '!he 
final •cutting edge• of tecbnol.ogy·cumot be bought. It mast 
be developed internally. The alternati~ve is to relegate the 

Korean automotive industry to a seconJ-clasa status, squeezed . . . 
between low labor.costs in other developing coantries ~unable 
to produce the high profit margin, technically sophisticated 
products of those countries which are able ta develop sophisticated 
products internally. 

IV. Racowndationa 
. 

1. It is essential for the continued success of the Korean 
automotive industry to develop an adequately s~ong product -D ·capability .. internally. vi thin~.Koru. · 

2. 'flUt. •tttehD1ca1· artistry~ .of~·1:Jlenproclu~· JllD<~enginMr.1amsttbe· · 

given nffi.cielit · stature~that~talented; anc!i'!Crea-tive· ·engineer•: 
are atuacted- to- that- aa: -an honorable. .ana: recognized .. ptofas~. · ·· 
sion. Clearly the Ph.D. scienti•t has such a stature in 
Korea. 



• 

_.,_ 
• 

3. in the long run, the -jority of pz:oduct UD is beat dorie 
a»y the manufacturers tbemsel ves who are the best judges 
of their product lilli.tations and needs for the future. 

4. organizations li.Jte-Dlft encl KDlll can play an important 
: ~upporting role. '1'hey can bring their technical ezpertise 

to 11911 defined probl-. Since it is the responsibility 
of industry to create its own success, it is inCOllbent upon 
thell to utilize fully the resources available. Induatxy 
mast identify product IW> needs which it f-J.s are capable , 

Of being supported by DIST and Imm. 1'h- should be 

811bmittecl periodically as a •1teqaest for ftdinical Support.• 
In joint discussions, it vi!l nomally be possible to define 

pxograma which are satisfactory to all parties and include 
p::cllpraaises ~ scope of work ancl expected results. 'l'he 

Industrial eDCJineers wish to have an t-1diate total answer 
to a seemingly impossible problea. In time the -.C:ientist 
can gift an ~ to a •ll clef ined portion of a larger· 
probl:ea· !he use of D%ST and KDal facilities by inctustry 
ia expected to dewlap .,_ product MD engineers. All llUSt 

learn to work together in a :matually re~ manner. To 

pz:omote this it would be desirable to have acme scientific 
people spend a consulting day in industry from time to ti.m. 

s. There is a need to de~lop some centralized automotiw R&D 
facility in Koraa. This is already in the planning stag'e •. 
Sucdl a facility should concentrate on product areas which 
are non-competitive. Safety and emission _control are two 

obvious areas. Another might be advanced manufacturing 
techDiques including robotics. Zl • left. with . the distinct,," 
~ression that the automC>tive indusuy will not participa~. 

CiA any ceitralize4 laboratory activities which could in . ... . .. . ~ - .. 
•1 wanner compromise their product security. Because the 
foregoing is such a strong and overriding concern for 
indutry, it i• e••ential to"'focu:'the uw facility on:non-

r·proprietary aspects ""' to take every possible step to 
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. 
assur~ product secrecy. This means that no information can 
be released except by the manufacturer who is deemed to 
have complete and exclusive use of data obtained. If a high 
ranking industrial or government official can obtain informa­
tion directly, then there is no product security and the 
manufacturer will avoid the use of the facility in any mean­
ingful manner where product security is a concern. 

6. ,Air pollution is a serious problem in Seoul. While only a 
portion is due to automobiles, there is sufficient incentive 
to cont.rel emissions from gasoline and die~el engines. The 
engineering organizations in Korea should study the methods 
of exhaust and evaporative ~.mission control and develop systems 
for newly ma.~ufactured vehicles. I have recommended research 
re\ated to ceramic diesel particulate traps. 

7. The automotive powerplants of the future are expected to be 
similar to today's engines except for numerous incremental 
design improvements for improving economy and emission control. 
fr have recommended research related to the •aeiabatic• dirE!~t 
pijection diesel, conti.~uously variable transmission, and-
;electronic engine controls for advanced automotive power 
~ystems for the timeframe 1990 - 2000. 

VI. Concluding Remarks 

The Korean automotive industry appears to be strong and 
healthy .at this time. In order to succeed in the future it is 
essential to develop a strong product R&O capability where none 
exists today. Significant help in this endeavor can be obtained 
from KAIST and KIMM in well defined problems.which are of 
importance to industry. 

A need exists for a centralized product R&b laboratory. in 
Korea. Its success requires an extremely well designed adminis­
trative structure to assure product security. To minimize the 
aforementioned problems, emphasis should be on research areas 
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and programs which do not deal with matters where prcdtic~ 

security is a significant concern. 

Several prospective Ph.D. students were interviewed and 

discussions held relative to a thesis topic for a current 

U-M Ph.D. student and possible research in the United States 

supported by Daewoo Heavy Industries. Some discussions were 

held also related to a possible return visit of two weeks in 
the spring of 1984. 
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