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Introduction

Cars are washed in light of both appearance and the
practical consideration of preserving the car's finish.
Basically there are two ways to wash a car: by hand
and by machine. Handwashing would appear to
many to be the most inexpensive and the most
detailed approach. Obviously there are abundant
handwash procedures available and each should of
course have a different end effect with regard to
both the degree of car cleanliness and paint finish
damage. How the most commonly used hand
methods compare with the modern machine method
found in commercial car washes with regard to car

washing effectiveness should be of interest to both

cTpouTenbCcTBa. B npoekTe Takke npuHMManu
yyacTtue CTyaeHTbl - noMowHukn Myxammen Abegm-
Apann, Myxammen dnmarxanegxoran n KpneHcak
YaomcuHpoT. KOHTpOnb 3a NPOEKTOM OCYLLECTBIIAN
r-H Xbto [NeTepcoH, npesngeHT doHAa no
nccnegoBaHuio aBTOMOOUIbHBIX Moek. Mbl BbICOKO
LEHUM TPpYyA MU NINYHbIE YCUNUS KaXXOoro y4yacTHuKa

npoekTa.

Py4yHas monka noBepXHOCTEN, NOKPbITbIX
aBTOMOOMIBLHOW KpacKomn
CopepxaHue
Paszpen 1 BeegeHue
1.1 Uenn n 3agaum
1.2 OcHoBbI ANSA UccrnegoBaHus
Paszpgen 2 OnucaHue nccnegoBaHus
2.1 Cxema npoBeaeHnst uccrnegoBaHus
2.2 MNokasatenu nameputensa énecka
2.3 [laHHbIE O NOBpPEXAEHNN NOBEPXHOCTU

Paspen 3 3aknoyeHune

Paszpgen 1
BeepneHue
B npouecce monku aBTOMObUNEN BbIOENANT OBa

OCHOBHbIX MOMEHTAa: BaXHO nMNpuaatb MallnHe

XOPOLUMIA BMA U NPU 3TOM MakCUMarnbHO COXPaHWUTb

NoKpbITUE  OT  MOBPEXAEHWUMN. B  cywHocTw,

cyllecTByeT [OBa BuAa  MOWKW:  pydHas U

aBToMaTuyeckass. MHorve npegnoYnTalT PyYHYH

MOWKY, nonarasi, 4to 9TOT cnoco6 — Haubonee

3KOHOMUYHBI W Ka4eCTBEHHbIN. [encTBUTEmNbHO,

TaKkad MOWKa npeanaraeTt LIJVIpOKI/IVI CNneKkTp

npouenyp, BbINOJIHAEMbIX BPYYHYHO U Pa3riM4YHbIX MO

KOHEeYHOMY pe3ynbTarty, KOTOprI7I n3mepdaeTcdad B

nokKasarenax YNCTOThI MallUUHbI n creneHun

nospexaeHumn NOKPbITUSA. Takum obpasom,
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the car wash industry and the general public.

1.1 Objectives and Scopes

The research efforts that are reported here had as
their principal objective the investigation of the effect
of various common hand washing techniques on the
finish of auto paint surfaces. Five methods of hand
washing were to be examined in light of washing
soiled paint surfaces with respect to cleanliness and
surface damage. A comparison of this data were to
be made to soiled panels cleaned by a fiber brush
and a fabric brush as used in commercial

carwashes.

1.2
Kleindienst & Co. of Augsburg, West Germany; a

Background

carwash equipment manufacturer and supplier, in
the 1970's sponsored a comparison test study
between handwashing and machine washing at the
Technological University of Munich. Two family
sedans were used. Each was to receive the
equivalent of one year washing (25 times) — one by
hand methods, the other by Esquire Kleindienst
automatic machine. Both vehicles were coated with
a mixture of carwash machine affluent containing
street dirt, under the fender dirt accumulations, oily

water, and thawing-salt residue.

nuccriegosaHuve adppekTMBHOCTHU LLIMPOKO

pacnpoCTPaHEHHOro py4yHoro crocoba B cpaBHEHUU

C COBPEMEHHOM aBTOMAaTU3UPOBAHHOW  MOMKOM,

KOTOpPYHO npegnaratT Ha KOMMEpPYECKUX

AdBTOMOEYHbIX CTaHUMAX, OOJPKHO 3aunHTepecoBaTb

Kak npegcraBuTenien 3ToM  MHAOYCTPUM, Tak W
LLUMPOKYIO NyGnunKy.
1.1 LUlenn n 3agaun
[[mMaBHOW 3aga4vYen HaCTOSALWEro  uccrnegoBaHuUs
ABNAETCS n3yyeHune KOHEeYHOro pesynbTaTa

pasnun4yHbIX npoueayp Py4HON MOWKU C TOYKM 3pEHUS

nx BITNAHNA Ha J1TaKOKpaco4Hoe NOKpbITHNEe

aBTOMOOMNA. Hamu Gbinn pacCMOTpPEHbl pe3yrbTaTbl

n4aTm MeTogoB py‘-IHOI7I MOWKMN 3arpA3HEHHbIX

OKpaLlleHHbIX I'IOBerHOCTeIZ C Yy4yeToM cCTeneHu

YACTOTbl NOBEPXHOCTU WU ee noBpexgeHuns. E,J'IFI

CpaBHEHUA Obinun B3ATbl pe3ynbTaTbl MOWKM

3arpA3HEHHbIX I'IOBerHOCTeIZ C WuncnoJib3oBaHNEM

LLETKN C BOJSIOKHOM M LLUETKM C TKAHEBOW LLETUHON,

KoTopble NPUMEHSI0TCA Ha KOMMEPYECKMX
aBTOMOMKaX.

1.2 OcHoBbI ANs UccneaoBaHus

B 1970 rogy npousBoauTenb WU  MNOCTaBLUMK
obopynoBaHua Onsi aBTOMOEK, 3anagHo-repmMaHcKkas
komnaHua Kleindienst & Co. of Augsburg,
crnoHcupoBana npobHoe CpaBHUTENbHOE

nccnegoBaHue py4yHoro U aBToMaTmyeckoro cnocoba
MOMKN B MIOHXEHCKOM TexHUYECKOM YHUBEpPCUTETE.
Bbinn  uncnonb3oBaHbl ABa CEMENHbIX cefaHa.
Kaxxgass M3 mawumH npowna 4vepes 25 MO€EK, 41O
3KBMBANEHTHO TrO4OBOMY LMKy oOCnyXusaHus,
OfHa — C NOMOLLbI0 pydHOro cnocoba, a BTopas — C
NOMOLLbIO aBTOMaTU4eCKOMn MOWKMN Esquire
Kleindienst. O6e MawwuHbl NpegBapuTENbHO Oblnn
obpaboTtaHbl Boaon”

“0bopoTHON MOEYHOro

annaparta, COD,Gp)KaBLIJeVI YNUYHYKO TpA3b, YaCTULbl



The mixture contained grit particles measuring
between 0.5mm and 1.0mm. Five men were used to
wash the test car by hand in as thorough a manner
as possible using his own favorite washing tools and
techniques. Methods used included high pressure
water facilities, garden hose and water spray brush,
sponge and bucket. The other car was washed
unannounced at a commercially available automatic
carwash facility. The results after 25 washes

showed the following:

1. The deepest marks after handwashing had a

depth of more than one-tenth of the paint surface.

2. The handwashings produced a tangle of
uneven scratches in the paint surface. Imbedded
sand particles in the sponges acted like sandpaper

on the paint surface.

3. The machine washed surface was smooth
with many fine parallel markings less than
0.0003mm.

4. The handwash methods were not only very

time consuming but also a dirty job. A large amount
of time, labor, and effort was saved by machine

wash.

5. The handwash methods have the potential of
negative environmental effects.
6. Although  both

handwashed cars looked about the same to the

machine washed and
naked eye, the car finish was less damaged by the

automatic machine wash under microscopic study.

rpsi3v, CKONMBLUENCA NOA KPbISIOM, NpUMecKH HedpTn 1
0Ca[lOK TEXHUYECKOW COSMW.

“‘ObopoTHas Boga” cogepxana B cebe 4vacTuubl
pasmepom ot 0,5 mm go 1 mm. B monke nepeoro
aBTOMOOMNA MpUHANM  yyacTMe nNATb  YENOBeEK.
Kaxgbih U3 HUX AomKkeH Obln BbiMbITb aBTOMOOUIb
TwartenbHenwmnm obpasom M Mor  BbiGMpaTb
cpeactea U metoabl paboTbl Ha CBOE YCMOTPEHME.
MpMeHANUCb yCTaHOBKM C BOLOW BbICOKOro

AaBreHus, MONMBOYHbIE LUIaHru,
Bogopacnbinsowme weTtkn, rybka n seapo. Moika
BTOPOro aBTOMOOWNS Npou3BOoAMIacb Ha OOHOW U3
aBTOMaTUYECKOM

obLWenoCTynHbIX  CTaHUun  C

Momnkon 6e3 npeaBapuUTENbHONO  YBEAOMIIEHMS.
PesynbTaT 25 MoOek nossonun caenatb crieayolune
BbIBOAbI:

1. my6uHa camblIX 3HauNTENbHbIX
NnoBpeXaeHUn nocne pyyHOM MOMKM cocTaBuna
6onee 1/10 OT oKpaLleHHON NOBEPXHOCTMU.

2. [Mocne pyyHOM MOMKM Ha JlaKOKPaCOYHOM
MOKPbITMM NOSABMMACb CETKA M3 XaOTUYHbIX LapanuH.
Yactnubl necka, nonaeBwwune B rybky, B npouecce
MOWKKN ganun addekT HaxgaduHon Gymaru.

3. NMoBepxHOCTbL NOCre aBTOMaTUYECKON MOMKMK
ocTanacb rnagkomn,

co MHO>XXeCTBEeHHbIMUN

aKkKypaTHbIMW napannenbHbiMU criegamn  rnyouHomn
He 6onee 0,0003 MMm.

4. PyyHasas monka He Tonbko noTpeboBana
Gonbllero KonuM4yectBa BpPEMEHU, HO, K TOMY e,
okasanacb  TSXKeNnoW U rpasHon  paboTow.
ABTOMaTU4YeCKas MOKMKa COXpaHuna MHOro BpeMeHu,
TPyAa v yCunum.

5. MeTobl py4HON MOWKW MOTEHUMAnsHO MOTyT
HaHeCTW Bpe[ OKpyXartoLen cpeae.

6. XOTS HEBOOPYXEHHbIM Ma30M HEBO3MOXHO
6biNo  yBUOETb pasHUULy Mexay pesynbratamu
py4HOM U1 aBTOMaTUYECKOM MOWKW, U3ydYeHue
NMOBEPXHOCTU MOA MWKPOCKOMOM MNoKasaro, YTo npu

aBTOMaTMYEeCKOM MOWKe Ha MOKPbITUM OCTanoch



7. Eventually the handwashed surface will have
to have rubbing compound applied to restore a

glossy finish.

8. The machine washed car will eventually
need a hard wax hand job to provide a barrier to the
chemicals in the environment and also to the

vigorous action of car wash brushes.

MeHbLLE NOBPEXOEHUN.

7. Co BpemMeHeM [Ansi MOBEPXHOCTU, BbIMbITON
Bpy4YHyto, noTpebyeTtcs obpaboTka NoOnMpyowmnmm
cpeactBaMuM  Ons BOCCTAHOBIEHUS  MMSHLEBOro
MOKPbITUS.

8. Co BpemMeHeM Ans aBToMObUns, BbIMbITOrO B
aBToOMaTMyeckon Mownke, noTpebyeTcs pyyHas
obpaboTka TBepAbIM BOCKOM Afd co3gaHus 6apbepa
NPOTMB BHELUHUX XMMWYECKUX BELLECTB U aKTUBHOIO

BO3JENCTBUSA MOEYHbIX LLIETOK.



