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The travel schedule was prepared by the Korea Trade
Promotion Corporation (KOTRA), the organization to which I
was attached during my stay in Kore=a.

I visited 8 vehicle seat factories. Thanks to a therough
inspection of their ovroduction devartments I was abtle to observs
the various procduction processes and the flow of material very
closely. I found it a very good idea after inspecting a factory
to explain its particular procduction problems in a classrocm.
The chairman of each individual factory selected those attending
my lectures.

Trose concerned in the inspections and attending my lectures

were as follows:

€ chairmen 2 chief engineers

5 vicechairmen 4 quality control chiefs
4 executive directors 1 materials chielf

1 commercial manager 2 materials managers

2 works managers 2 materials employees

1 senior technical executive 1 construction manager

2 technical managers Z ceat managers

2 head managers, production 2 soring managers

1C managers, production 1 relier manager

7 technicians, production 1 test manager

3 senior production assistants 1 project manager

2 development managers 1 equipment manager

2 development designers 1 chemical manager

1 chief development designer 1 foreman

1 assistant development chief 1 motive vpower technician
1 chief designer of seats for 1 chemical technician

private motor vehicles

—

4 designers of truck seats frame technician
1 designer of bus seats 2 heads of personnel

assistant hcad of personnel

The total of 76 decision makers were informed about the
technological level of their seat construction, technological
improvements and improvements in production engineering and the
production process.




For rrivate reasons I could not be away for longer than 4

weeks from my firm, and so UNIIC subdivided my mission int»

three varts.

m . T ~3 4.7, -~ — 4+ o
The glotal zim of the project is to imzrove seats in
3 —- ~37 4 -~ -
pasgenger venicles used in rozd, rzil and water transqors.
7 m
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This deals with the examination of existing products and

Ré]

roduction methods. The revort deals with *this now finiched

o

[

rt I. In none of the firms viesited are the technologiczlly

important zea®t parts, most of which are invisible to ths uszer

i

L e

up to modern engineering standards. ZSuite fanklr, the attitude
of every firm visited is that the external appearance of the
completely finished seat serves as the vardstick of guality,
whereas the technological rarts impertant for overaticn and

144 .
=7 evil, SCowWeve

3

stabilization are regarded purely 2s =z necessar R
whese partly visible steel ztructures, such as tutular frames,
T

metal parts and so on, are crucial items, as ghall ghow later

ict esnougr iImportance is givern to accident rezearch, flame
retardance, the anatomical design ¢f vehicle seeats, oreratcr
seating in factoriecs and ergonomics. These zreas znd »roducticon
engineering are the weakest links in the nroduction chain.

In the light of my observations of manufacturing processes
in nost of the factories visited, I would comment as follows:

(4) Findings

Zxcept in two cases steel tubing is stored either in thre
open or under a roof, 2y the time it comes to te used ithe tulte
is badly ructed both externclly and internally. The tube ics




crnorved on an eccentric press. The parted-off lengths are in-
accurate and it is impossible to reinforce the tube internally.
Tot one inner tube was found which fitted accurately.

The material Ior sguab and tack frames shoul

annealed precision steel tute of a strength of 37 ko/mm and an
- o

elongation of more than 25% to German Industrial Stancdard (DIY)
(o]

27294,

Tube stock must be stored in enclosed dry vremises to vrevent
rusting.

rust (Pigure 1) is much mere dangercus than external
rust since 1t rapidly wezkens the tube freom the inside and thre
comrlete tube structure loses its calculated rigidity. This is
an important zcint which can »rovide a fundamental imoprovement

in quality and automatically contribute to accident safety.

i

Parting-o0ff of tube stock (Figure 2)

The current methcod of cropning is very inaccurzste and makes
it impoesible to »reoduce a reinforced structure using 2 proverly

fitting inner tube.

Tubing must be cut either with a metal circular szaw or
with & rapid cut-off machine cr on long runz with an autematic
0%t

tube cutter and never in any other way.

Deturring of tubing (Figures % and Z4)

Internal turring is essential so that fracture-grone parts
of the tube can be strengthened with a reinforcing tube. Weld
burrs on the inside must be uniform and at most C.5mm high. The
inner reinforcing tube must be a good fit and must not shift
during bending.

Mitering of tubing (Figure 4)

——

Mitering must not alter the tube cross-section, thus ensuring
e strength of the weld is not affected,
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Dending (Figure S
(a) PFindings

Rending technicues were unsatisfactory in all factories

insvected. The uzuzl practice is to use 2 overaters Ior tute
bending. In some caces tubes were tent cver 2 rolilers by the

use of brute force and in cther cases 2 ccmplete o)
hydraulic bender was used to draw the tubing. The guality of
the work was very poor in all cases.

(v) Reouirements

-

Fer eccnomic tube bexnding using just & single operator,
recommended firms to have a loo¥ round the tube bender market,
In my view all manufacturers badly need to acquire a macdern tube
bender. Machines tailored to any outout and suitable for long
and short runs are commercially available. I would recommenc a
dead btender or f-r long runs an automatic bender (in my lectures
I discussed dead bending in some detail). At one factory exten-
sive corrections were necessary because the bender delivered the
finish-bent frame askew. Modern benders make any such corrections

unnecessary.
IT, FRZSS SECE

(1) Pindings

o

eopie working with glcves
loo
Complicated conveyance of material

&

rs of press shovos often very unsatisfactery

rgj

low of work good in some cases
Pressing very good in some cases
Room for improvement in tools

(B) ©Requirements

Working on eccentric presses with gloves greatly increases

tre risk of accident since it ig all too easy for a zlove to
stick %o steel parts for too long and the vresses I found in

use have one-hand control - i.e., when the right hand operates




the press, the left hand can still be inserting the work, and
the glove may then cause an accident if it sticks and the

cverztor cannot move his hand away fast enough.

p
O
<

e

[62]

Two-handed sverztion ¢f vresses, elimination of ¢

ct
H
O

If floors could te imvroved, home-macde trucke cr lleys
of a working height of from €T to 80 cm could be used to conv

materizl between presses with a reduction in labour and costs.

ey

\lternatively, a system using pallets and 1ift trucks might be

).

()Y

worth ccensidering (see Figure

This is an individual decicsion for each factory.
Preszing and stampirg tcols cften need an ejector so that

the pressing cdoes not have to be lifted out marually, Manua

release of the work damages the tools themselves (tcol edge life)

ct

znd unnecessarily increases the time taken to press individual

cmponents.

rf-

(E) Reguiremen

The modern view is that items of this nature should te
welded by inert gas welcding plant connected to a central works
gas supply., Trere is then no need to strike off the scale, nor
is welding material wasted by electrode stumps having to be

igcarded, with the factory leaving it up to the individual
jelder to decicde on the discard length of his stump.

Velding facilities are 2ll fzr too cmall

As 2 rule of thumb, the thickness of the welding material
times egualgc the thickness of the material of the welding splant,
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Some too small, electrode holders wrong, susrly catle
xinked (see Tigure 7). Material drovs on the welding tabtle
ard burns sc that the workpiece is suvperted unevenly.

(v) Reguirements

Flectrode holders should te hung up properly as shown in
Figure 7 to cut cdown rejects.

elding table surfaces should be in the form cf a gratinz
b

hrcugh which materizl can drop, s2

c
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the apperatus is always clean.

U

Also,welding tatles could have an extractor (there are

cpecialist firms which can supply welding tables of this kind).

IV. TINISHING (SURFACE TREATMINT

(1) Pincdings

3 3 - £ < s -2
2 firms haéd cerviceabls Tinishing fzecilitizss
- . 'S - P £ —~ —~ S S .
urfzce *reaitment in 2ll other firms was unzatisfactor

Faint fz2ils tc stick, indicating inadenuzte corrczion
4= -
protecticon
DPilution of pzint observed

In all the firms visited, including the two having automatic
continuous immersion finishing plants, tco little attention is
peid to proper choice of paint,

(A.7) In a company having an automatic continuous im
finishing plant, it was found *that after fini g
ctcving the paint dripped off the vnainted part, which looked

streaky and cnly healf painted. ’

Since no detailed infornation atout the composition

~

c
paint was forthcoming, this -ailure cannot at present te fully
A
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this zarticular case the necessary imrprovement wculd be
ediately foriheoming if the clezning tath preceding the
finishing operation was to heve i1is cleaning liguid rerewzd on
tazis not of days of use tut of the number of zriiclesz trezle
rotrer item whi sheuld bte lecoked at iz the zusmenszion
device for the articles to te painteé and the suspensicn of the
finished articles themselves. .
e finished article e.g., tubes, should in thecry all dbe
so dippec into the cleaning tath and the finishing bath that the
tute ends héng down, to ensure that cleaning agent is not
red to the finishing tath.

It may well te that in the facility just descrited the pzint
is diluted too much and too soon by the clezaning zagent,

Also, stoving times 2nd temveratures should be checked In
co=cperaticn with the raint manufaciturer with rsference to
svecimens of zaint cn finished itens,

If thsese =zuggestions bring about r.o imzrovement, the Tauls
must lie in the naint 1its5elf and the maker's co-cneraticn will
have to e sought to improve matters Ty changing the compeeition
2% the paint.

The cther fzctories vigited where there are rno automavic
continucus immersion finiching olants have the same problems
with the pzint they use, plus the difficulty of deciding which
mcdern finishing system to invest in,

(B.1) Recuirements

Tc achieve an anpropriate cuality standard using modern
economic methods, the decision-makers of all the factories will
inevitably come round to considering the virtues of electrocziatic
nowder coatin:, Thaere iz 2 wide range of ecuirpment Troviding a
wide variety of outputs and first costs are low for the quality

notzainable.
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In equipment of this kind eporxy resin neowder is s»rrayed on

ce electrostatically by a special spray gun andé the
c fron

¥
12 to 20 minutes, the stoving times and

5 <o N <+, 1.2 - o 1 -2 —~
ure oI the vowdsr znd the thiclness of the coatingz,

1. A finish of uniform thickness can be provided cver the whele
0of the work.

2. A coat thickness of 1CC,u = C,1 mm or mere can readily be
provided,

z. Mar resistance is very high.

4, Corrosion protection of the materizal (rememter ih

are cbtainable with modern facilities.
5. A fully automatic plant using one or more spray guns ic a
£

viable vrecrosition

.
Yoo My
or long runs.

o™ 1 T + VS ~ : . $
Zach maker I wvisited foams ¥is own mouldinze.,
= £ 4 L o4 -+ -+

e foem is frecuent v

bo s
The foam iz of uneven density,

i 2lly obsolete (I did see one
modern plant but it had only just been delivered aad was
not operating).

The beaker mixing methcd does not give accurate cuantity
oroportions,

(2) Recuirements
Main recuiremnent in the manufacture of polvursthzne fnanm

ess for producing polyuretnane
¢ bacic raw materials, viz, pclyol,




isocyanate and water, be mixed very intimately but in very

accurate cuantity relationshipc in a mixing chamber in which

svecific physical conditions exist, Thiz step initiates a
oubls reaction.

L

re reaction occcurs betweern the polwyol and a prov
S

of the isocyanate and leads to the formation cf
0

”)O

pclymer which constitutes the cell walls

The second reaction occurs between aznother provortion c¢f

10t
the isocyanate and the water and leads to the formation of CC,,
the gas which expands the foam.

The two reactions combine to produce an expanding vprocess

o

which should be so controlled that the expanding gzs collecting

in voids can always expand, but not destroy, the centinucusly

.J. 4

solidifying polymer structure.

Cbviously, quantity relationshipe are crucial. For as long
as the cl1d facilitiesz continue %o te used, accurzie miying of
Pasic materials is essential if there iz to be any immediate
improvement in the end products. Ths weighing machines used to
weigh the baszslie naterials must be kept clinically clezn and
clzaned daily, as must also the mixing vessels.

Cuality of foam

Tone of the factories visited had any equipment for foax
quality control, and so I particularly emphasized cuality contrecl
methods in my factory lectures.

Figures 8 to 12 show the most important and relatively
simple methcds of foam testing. It is considered that evexr:
company can produce small test rigs of this kind in their own
factories without spvecial expenditure.

Wnen measured results of thie kind are available, decisners
™

can ad2pt the future seat to the vehicle znd itc vitrations
|
individually both at *the drawing board stage and in practical
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What is measured?

m
her

Determirnation of density tc DIV 57420 (Figure

_xamzle

2
The 1CC cm- sample to ITIMN £742C has, for in

(]
ct
P
0
[¢+]
W
)
(]
N)
i

density of %5 and a2 weight of %.5

o - S - .

o

Tetermination of the weight at the spscified accurzacy of
+ 5% gives an end product accuracy of + C.5%.

Determination of hardness index and comopressicn indey (Fizure C)

Peterminaticn of spot hardness - i.e., harcdness defined by
2 single index or ccefficient - iz determined by two different
processes, one for the hardnescs index and one for the compression
incdex. In both vrocesses the camvle i3 compressed three tinmegz,
then subjected to a fourth and vredetermined deformaticn from
which the mezsured vzlue iz determined. VFardness
gives informaticn zbout the restoring force everted by *h
gvecimen on a test rtrod imvinging on it arnd 1z measured in
Tewtones (¥).

Ly oy ] 3 £ 3 3 T 2 B
Deteruninzticn of comnressicn indey to TIT S72E72 (Pisyre 1C)

m 3 S FS + . + Fad
The comrressicn iadevy, dz2firned zs *the termanent d=fcrneticn
-~F JLg— ~11 S + A ~ ~ A A
»f 2 specimen sutjzceted to z2 predetermined mechanicz) an’
AT el s 3 Bl ?
PRI ¥ S o SRV L -~

Retound res is determnired by 2 vendulum hammer, a

il e
method which is familiar in materizle testing; the hzmmer drops
through an angle of 90° from a horizontal position of rest,
hrorizontally with a »nrecdetermined energy and
b

or
ound height in relation to the drop height

Tow=rabound foam materizls are *iring




Fatisue testing to DIN 52574 (Pigurs 12)

0f the dynamic behavicur of articles

o8
(=]
ially programmed hycdreulic pulsztors,

material in spe
fatig testing ac generally defined and carried out in the

€
hown in Figure 12 and evaluated as the lcss Iin h=zight

e gives cdecisgive information sbecut tx
e

|
t
4
H
=
3
[
H
H
(o]
2]
:
o
()]
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H
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foem material sutjected to pulciting

Upholstery denertments are in all
fzctory. The machines used vary from
modern, Sewlng and stitching operati

standing and I envy Korean upholstery maxsrs. The skill and
manual dexterity of their seamstresses are outstanding.

(B) Recuirements

Crne facztory tried to rediuce the cost of the movement of
material beiween machi g conveynrs, OQther

Tf operzatr » sez

i
machine tableg, the cutput per 8-hour shift w improve. The
u

f-C
p-a
[oN

1l
e of ceat cushions may te an indication that the
height znd inclination o0f the existing seating is wrong. This
t he lighting of individual operator stations needs

i
Thiz form of producti~» may be bet
) 0

(even in Germany), subject to close collaboration.




It nig

d951gn, cencs
carry out cevelopment work in his own concern, then cffer th:
vekicle manufacs develorned; *he connec

sSUMMARY

In this first phase of my missign T was atle to obtain a
broza

stay was of course not long

d general view of seat construction in Kcrea

3 [ =11} mn
enough to tring zbout sutstantial

and immediate changes and improvemen tut I feel sure that
very thorough lectures I gave will tear fruit,
Tre great interest shown by Korean managements, engineer
and technicians in learring as much az voscible was a great
timulation to make my lectures vivid and understancatle,

m , -3 < -~ 4 -+ ~ 3 4+
The foundatisns for mcdern seat constructicn axizt in th
Fd + - ~ b 2 e o - . 3 ey
factories I wisited, Tach individual fzctory has tesn given
-~ ~yy ~ 1 - 4 3 41,
a?vice znd suggestisnz for improving its zroiduct 2nd the nsrt
1 £ - Iy peay s ) . 2 - -3
thing ig for 211 this new knowledge %o Te put inte zrazctice
£ - g 3 3 + bl ~ ) P 1 o~
before my nexyt vizit, when it will tecome epparsnt which ceat
£ -, - 1 3 - £ 3 - -~ ~ Lk -~
manufacturers will gain in significance in the near future an
~ 2 - ~ -+~ Fad bl
be able to provide good zafe seats for ¥oreen vehicles for

Management throughout the Korean mo
and moter ve. Lcle industry realizes that accident rates an

vehicl: accident injuries in Korea

It is one of the Jjobs

manufac er to

try to improve these statis

with

'3 geut

A positive tre Ponny czr within a2 fe
T b

. £ ! =9 rem oo +
days ¢f my visit, was f0 altle

not involving ment but merely a nminor design



it can now zbsort wvehicle vibkrations, while the

e i
t back csupnorts the sw»ine vproperlv.

- v

¥ T o~ - < PR 4 -+ < +7, 4+ <+ ~
iz is 2 contribution to safe v, for the tetter the cezt

As stated on page 3 ¢cf thiz report, accident resezrch, flame
retardance, the anztomical cdezign ¢f vehicle seats, operztor
seating in factories and ergonomics, plus the use of lightweight
ané safe materials, are key points which have so far received no
at tion at all and nmust now be dealt with as a matter of urgencyw.

IZ by design action the weight of the seat and other compo-
o) car could be reduced by 1 kg and the weight

24
~
n

xg, the effect might be something as

A ug or truck irn Secu

[ - . + -3 B o - 3 A" -+ N B
L weight saving of Skg/vehicle corresuonds to an overszll
weight szving 2C CCC ko,

TS N 4+ - + - AP 1 Y o -~ .
£ 2 CCC tariz with =2 weight saving of ¥z for z2zch zre
~ - 1.

incl-"ed, Z COC kg =2re saved,

Busesg znd trucks Taxic

8CC CCC 20C CcC = 1 CCC CCO km/day
= 2C million km/month
= %65 millicn km/ye

2

Savings
Zuses and tTrucxe Mayis
2C CCC 2 CCC = 22 0CO kg/day

35C CCC kz/nmonth
8 C%C CCC xg/year
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FIGURE 1
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SAWN TUBE

CLEAN CUT WITHOUT DISTORTION

L OF TUBE
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TUBE BENDING

BY CURRENT METHCD

TUBE BEKND SHOULD LOCK LIXKE THIS

P,
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DETERMINATICN QF DENSITY ™C TIN

cz

°2420

v..

Weight of

sample

Volume of

sample

Minimum size of
sample:

= /mc x 10C x 1C mm

:.t ...'o .‘.'\ : .'o:’ ... '..' .: .o ’:'.. .‘ z
'n.!' -.‘o ° - -'. '..o. .t = 100 Cm/
- '] e = . - ™
.., .o . . v . - .. :,- .. . a ':-
A RS Cimensions accurate
. ': .. -' .uL o ° ...... - ..'.:'.: tO 001 mm
:o ‘0.':0 TR ‘, > - - _..

[ _J

| 010|6,24]2 g oo

f e
ANALYZER BATANCE

A
AC

FIGURT 3

curacy of weighing: + 5% of sample weight




DRTERMINATION OF HARDNESS INDRY AND COMPRESSION INDE&

- HARINESS INDEX, PROCESS C

| MEASURING HEAD

@

‘GURE 9

Measurement procedurle
- penetration depth,

Hardness measured on 4th impact at 40%

penetration depth. Hardness index in (N).

: 3 lmpacts to 70%

TABLE

C-PROD SAMPLE ]
4 00x4 00x50
& 203mm marc D mm
. Tr.eaiy PO W= 100 I_'ﬁlﬁ
= —~—
LIFTING

COMPRIGSION INDEX

MEASURING | | o
HEAD
; N
- J AN l /
iil -]
—

SAMPLEA)Ox 10* 50

Measurement procecdure: 3 impacts to 70%

Penetration depth.
on 4th impact at 40%

ene

Compression index in (kpa

e

Compression measured

tration depth.

!
N
w
|




DETERMINATION OF COMPRESSION SET TO DIN 53572

SAMPT.%:

SPACERS

50% compression at 70°C for 22 hours.

Measurement after cessation of load + 30 minutes
recovery time.

Set expressed as a percentage of initial height.

FIGURE 10




DETFRMINATION OF REPCUND RRSITTIENCE

| &
RELEASF MECHANT SM'
m— * L_g . . ' . . - | * ¢ l ‘ *
FOLT.O%FR | - 1707)

S I N /

¥ 50

/ DROP HEIGHT

@ 'VZGJmm

=)
RETAINING /

CLIP

.ol

- DRAG POINTER

-----

N\

k = gaumr 0,796J
| sx@w  FIGURE 11

|
+ THT OK
ANVIL 50mm ¥ 2mm
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RAM DIAMETER 250 mm ¥ 1mm

EDGZ RADIUS 25mm *imm

RAY PCRCE 750N 220N AT RIVERSAL POINT
LOAD ALTERNATICLS | 80000 |

PREQUENCY 70 5 <STROKTS/MIIUTE

SAMPLE DIMENSICYS . 400x400x50

Evaluation: zlteration of height and hardness
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WCRKING ENVIRONMENT
BIOCHEMICAL MODEL OF A HUMAN RODY

|nents fz:éle u?ﬁf
A 1490 1860
B |25 |382
C 1241 |300
D |355 |452
E |345 |445
Floz |13
G |417 | 450
H 130 |160
J |60 |70
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MALE

95%

HEIGHTS OF MALES

(estimated)
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DESIRABLE SUPPCRT' AREAS IN FASY CHAIR DESIGN

DESIGHN FELEMENT

DESIRABLE SUPPORT ARILA

KW | SEAT ANGLE

RAKE OF BACK

' SEAT HTIGHT
AH DEPTI OF STTTING ARTA

\ INSIDE BACK SUPTORT
'QW _ . ' ' ARTA "
ARMREST HEIGHT
} l SW
SH . —ST

FIGURE 17

SW 16-30°

RW 102-115°
SH 34-50cm
ST 41-55cm
Kw 6 -18cm
AH 22-30cm




APPROYIMATE COMPRESSIVE T.OAD ON A DEAT

THIS ZONE HAS TO TAKE UP ABOUT
68% OF THE TOTAL LOAD
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PREFFRRED DISTRIBUTION OF STATIC SURFACT PRESSURE OVER SQUAB
(Daimler Benz, Statistica, 18 March 1980)
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IINVITS CF TISCCMFCRT FCR SEATED 3ZUBJECTS
TYPERIINCING VEZRTICAL VIBRATICKS
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TRANSMISSICN FAZCTCR

VIBRATCRY BEHAVIOUR OF INTERNALLY SPRUMNG AND ALTL-FOAM SFATS - SEATING AREA FOR
SUBJECT WEICHING 75 kg
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CUSHICN CF FCAM MATERIAL
WITH STRUCTURED SURFACE
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I.LEG STRENGTH RELATED TO STAT POSITION
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. BI4™ AND MOISTURE RESISTIVITY CF UPHCLSTERY MATERIAL

MCISTURE HEAT
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MATERIALS COMPARTSON TU BFRLIN
MATERI AL RUBBERISED hipyn_poanm WK "_FOAM
PATR
MOT STURE
TRANSMI PTANCE

( £ OF WATER )

32.0

8.7

10.4

HIGH

( 18 C}){ COOLINC
C

17.7

11.0

9.3

HIGH

RESTDUAL
MOI STURE
( g OF WATFR )

4.3

56

6.3

LOW
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