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Locations Of Corrosion Testing Facilities—Although laboratory tests of vehicle components and systems
are conducted at various locations within an automotive company and it may have more than one proving
ground facility, each company performs proving ground corrosion tests at one location only. (As of this writing,
although Chrysler and AMC have merged, they have not yet consolidated proving ground testing.) The
locations of these facilities are shown in Figure 1. They are centered either in southeastern Michigan (GM and
Chrysler) or in Arizona (Volkswagen of America, Navistar, American Motors Corporation, Ford).

Each testing
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time or trav
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temperature

Vehicles Te|
These inclug
line, etc.),

1. Milford, MI - General Motors
2. Chelsea, MI - Chrysler

3. Kingman, AZ - Ford

4.

Phoenix, AZ - Navistar, American Motors, Volkswagen

FIGURE 1—PROVING GROUND./CORROSION TESTING LOCATIONS
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Test Methods And Facilities—Test methods used by the various manufacturers are often different in
environmental content because each test evolved separately; thus, the final results are often different. The

general test

methods presently in use are as follows:
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5.2

General Motors—Several different test schedules are used, each having a particular area of emphasis but all
having similar corrosive inputs. The "full corrosion/durability" schedule requires approximately 10 months to
complete and is intended to relate to 160 000 km (approximately 10 years) of severe customer service. Major
test inputs are shown in Figure 2. Rather than driving a totally preset cycle, events are combined to provide
proportional corrosion (chemical) and durability (mechanical) input fitting schedule needs. This test can be
modified by removing some or most of the "mild" durability inputs while leaving corrosive inputs essentially
unchanged. This allows testing to be completed more rapidly while not largely affecting general and cosmetic
corrosion results. However, corrosion mechanisms, which are dependent upon stress cycles or other operation
cycles, will not be accelerated as greatly. Because it is believed that durability inputs (such as operation on
rough roads, brake applications, operation of electrical systems, etc.) can affect corrosion results, and vice
versa, these two types of test content (durablllty and corr05|on) usually are run concurrently on a vehicle. The
fastest GM I A y
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pe predicted with some confidence using metal thickness lossymeasurements
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Motors corrosion test environment consists of alteriate exposure to a shallow
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. winter vs. summer testing)Cor test length (for example, full test or accelerated version), the
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—ord corrosion test daily* cycle is diagrammed in Figure 3.
and a paved road ento which a thin layer of 5% salt solution is sprayed, and thro

3% salt coneentration in the mud. This is followed by 22.5 h in a humidity chamh
nstitutes one cycle; five cycles per week are run and the vehicle is left in the hum
nd holidays. Total test duration is 100 cycles which approximates five years

It includes 1.5 h of drjiving on dirt and

Igh a salt trough
| to 1 part CaCl,
er at 49 °C/85%
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mal variation in

Arizona's climate and the high percentage of time that vehicles spend in controlled temperature and humidity.

The Ford test is intended primarily to disclose perforation-susceptible areas, although some cosmetic corrosion
information also is obtained. Because of the severe nature of the test environment (able to cause perforations
in body panels), the test is not used to judge the performance of items such as drive shafts, springs, etc. In
some cases, trailers with body panel test specimens attached are towed behind test vehicles. Specimens are
rotated to ensure that all experience the same conditions. The results obtained in this way correlate well with
those from test cars.



https://saenorm.com/api/?name=b04efcf933efac378210bbc04ff85e87

SAE J1950 Issued MAY89

souBuURIULIEBY
(poouyaspun “2TIFYoAIRpU ‘I0TIIIXY)
ysem Keidg puey

*spoIe

toued £poq pue ‘pooylapun ‘apdrysarapun

21qe1do0sns 1T UOTIBINURSIR Pl Sapjacid
yserds prg

uofleiodio) 510104 {Bl8LRD
BupiasuiBug jonpold weund

*3DTAIBS JO sieak
Juazearnba ainsad¥a BOFS2130D
e

aojeynefs juawdiys TFed
@3es 2a7y sawds

anbiol y3fu

worieraTo00y TeI93ITY YSIH

SINAAY INHNOHYANT ¥IHLO

sopyacad pue SUTATIP 30 Wi 0008 punoin Buiaoid E
A1e3zewixoadde sspnyour 1533 [EI0D JYL piojitN

*S3uowsAou Tpued eayzersa sepracad pue
s3pe18 Burlupyo jo 1sial By S01F NS

[2]

J

cuoy1ev0 1Yl 1B JUSWDILA

2AfS01105 B apraoad o3 agoyyea ays sprs
sumlioopy 01 pappe ST UCTINTOS Jalem 3]
s31es ued,

+3duPwI0} 13

A10838258 SIIPN[BA3 pue ‘SIT10883DDF
11® 031 uvorieiado ad{31-1awolsnd SIPTACL
q29yD £105S3

-sassa1ls

Tesfuzydam apraoad o1 pue sus1s4s zadung]
a3enjens 01 pemiojeid 3so3 poads Mol V|
1sa], 3919

INZAE INZNOHEINT :
TITOTYSA 3Y3 Jo wajJoq
3yl U0 IIERTRUNDDE 03 SIBPUTI [EOD puR
‘Ae1o ‘1onead ‘pues jo uopiysodwod e sasp
ySnoay 3139

ha

o
s aseqTey
koo 1d Bupsors
Buzmol zo1Teal
SLNZAR IN4NOFYL ¥IHLO
- paiaidwoo usgoq rsjusuodwod pur sisued loyasixa
sey jyEOS Yl00q ¥ I01Je Arrensn ysed IaMOT pu® ‘pootIapun ‘a[ITYsAIIpun
OT1EWOINE TEFOIIUMOD B IABTIDI SITIFUIA aY3 jyBOS 03 UOLINTOS TOEN %G SIS
ysen xe) ysepdg 3yeg moTyRYg
ooy -

*“sjuouRAcl jeUBE
BATIP[2A/pUB E2SE31)S [EOFuURYOIW

apraoniad o)/pasn induy K3IT{TqEINp ¥

peoy y8noy

“a[npayos uo Rupssaiford wntsoxzos deay

01 £1essereu se L[uUo pesn aie pue ‘sanoy g

03 L3Tpyuny 8ATIETSa Z00T PUE D6y 1B uNy
6Yy300g UOTSOIXD)

*3uyarap|poads ySpy pue ‘uveqangns
‘Aemaaay ‘£313 ‘AemySiy yeanz sapnyoug
Buratag AemyBpi/proy paseg

heg

;_*_?_..,:,a,:n@ —

SLNAAE INHNOFYT XaE

SINAAT INANDAYA

ONLLSIL NOISOHHOD ITOIHIA
NOILYHOdHOO SHOLOW TVHINID

FIGURE 2—GENERAL MOTORS CORPORATION VEHICLE CORROSION TESTING
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FORD MOTOR COMPANY
CORROSION TESTING CYCLE

DAILY - CYCLE

Corrosion B
Vehicle
chamber

both
is parked for 22.5 hours in a

bt 49°C and 85% relative humidity. ’

Salt Spray
Uses a
15 minuft

Mud Bath
Uses a
4 partd

3% salt solution and sprays for

es.

3Z>solution in mud containing
NaCl and 1 part CaClj.

Paved Roads

The roads have a 57 salt solufi

sprayed on them.

Salt Trough

Uses-a - 57 salt calies

+ETIFORT

Note: Test duration is 100 cyles and approximates five years of severe corrosion.

FIGURE 3—FORD MOTOR COMPANY CORROSION TESTING CYCLE
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5.5

Chrysler—The Chrysler test is diagrammed in Figure 4. It has a duration of up to two years. Itinvolves a 48 h
cycle of driving (contamination), elevated temperature and humidity (38 °C, 100% relative humidity), and
drying. Salt splash and spray are provided by a single facility using 0.5% NaCl, 0.5% CacCl,, and 0.125%
sodium metabisulfite.

Fifty test cycles are believed to correspond to 2.5-3.0 years of field exposure; tests frequently are run for
several hundred cycles in order to evaluate long-term field exposure. Although good cosmetic corrosion
results are obtained, some uncertainty exists in evaluating perforation corrosion. Slight differences in the
environment have been found to cause relatively large differences in corrosion of bare steel coupons. Chrysler
is considering the use of a controlled environment for drying periods. However, the fact that the test may last

for two years should tend to minimize long-term test result differences, which might be caused by day-to-day
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Volkswage
VWAG EK2
comprehens

he Navistar test cycle, shown in Figure 5, is designed to indicate (perfg
of medium and heavy-duty truck cabs. While the test track has facilities-for st
splash exposures, previous tests have shown these have little effect on\a truck c|
off the road to normally avoid this environment. Also, these tests @re.extremely
which are not the subject of the cab corrosion test. In fact, chassis component
ust inhibiting compounds or oils to extend their lives for possible-use in additional

epared in accordance with the test objectives. Blower motors are installed
by will create a vacuum of approximately 25 mm of water inside the cab. This g
ling in rain, at highway speeds, with the wing vents 6pen. Panels may be scribe
b added. Observation ports are installed in areas of interest.

cycles have been tried, but the one which has shown the best correlation to actug
time is alternate exposures to a 5% NaClsalt spray and a dirt road run at 30—35
ith vacuum motors to ensure penetration of the salt solution into every possible
re to the salt spray, the test truck-is driven into a humidity chamber and expo
100% at 38 °C. This cycle is-repeated four times per week and includes
ly 39 h of chamber time per cycle. Test duration is 100 cycles.

assis. This reducesttotal test time and costs. Also, this is very helpful in con

recently closed their Phoenix test facility; future corrosion tests will be conducted
, IN.

Fation corrosion
bne pecking and
pb. The cab sits
hard on chassis
5 are sometimes
tests.

50 that when in
pproximates the
H and intentional

| field data in the
mph. These are
crevice. After a
bed to a relative

an average of

ttle or no effect from stone pecking or other road hazards in this test, two cabs canp be mounted on

paring alternate

manufacturing precesses as both cabs are exposed to exactly the same environnent.

at a new facility

of America—The VWOA corrosion test, diagrammed in Figure 6, is basically

The test consists of subjecting a vehicle to a total of 36 h of low temperature condition at - 35 °C, 700 h of dry
condition at 20 °C, 1140 h in damp heat chamber at 45/50 °C and 95% RH, 60 h in salt spray chamber at 35 °C
and 5% NaCl salt spray plus road cycle of a total of 7500 km on salt splash, gravel/rough, chip, mud and
accelerated durability track loops, thus inducing a corrosive stress such as would occur in cars in service for six
years in extreme corrosion prone areas.
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CHRYSLER CORPORATION |
ACCELERATED CORROSION CYCLE

Mud Bath
The vehicle is driven(fhrough ghe mud bath
several times, allowed to dry flor 40 hours,
and then weighed/~Jhe vehicle is then washed
and allowed tod{dry’ for 48 hourq, and
reweighed. THis only occurs at the begining
of test.

ST {145}
L.t | f!j‘1 154 d\,h;di

Corrosion Bootlls
The vehicle |is parked overnight in a chamber
at 389C and|100% relative humidity.

f ;\‘/ﬁ Al ® Sy
= 4

et ‘
£, / e A‘ "'1 y - —— -

A % ' 20

T A Ty y
ing Process
Salt Spray Drying I .

The spray fgcility uses 0.5% NaCl, 0.5%-CaCl, The vehicle is parked ovprnight in a
and 0.125% thetabisulfite in solution, and garage area.

sprays for fwo minutes. The SpPray 1s designed
also to eliminate the need for.splash tests. - -]

Paved Roads/Highway : Gravel Roads

Note: 50 cycles approximates 2.5 to 3.0 years of corrosion.

FIGURE 4—CHRYSLER CORPORATION ACCELERATED CORROSION CYCLE
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| NAVISTAR
CORROSION TESTING CYCLE

Vacuum motors are installed inside
the vehicle to pull salt and other
corrosive materials into the seams
of the vehicle.

AR gfgi!itSs?.h.'. {
t’lll, ‘/,

Environment Chamber )
Vehicle is parked in the chamber for (39
hours at 38°C and 100% relative humidity.

Spray. Booth -
; Uses'a 5% NaCl solution and sprays for

5'minutes with vacuum motors operating.

A A
v
+
. e - N .
—+' Gravel Roads .
Roads are driven at 30-35 mph with the
vacuum motors operating )

Note: Cycle is repeated four times a week; test duration is 100 cycles.

FIGURE 5—NAVISTAR CORROSION TESTING CYCLE
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FIGURE 6A—VW CORROSION TEST PROCEDURE EK2 PRECONDITIONING (DURATION: FOUR DAYS)
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5.6

Two control systems (test panels, paint scribes) have been incorporated in the EK2 test to take care of
seasonal and weather related deviations and to detect potential fluctuations in the paint system.

The average material loss rate (g/m2) is determined by using 100 x 50 mm panels made of body quality sheet
metal. Coupon weight loss is checked after every ten cycles and the weight loss plotted.

Corrosion creepback from paint scribes on body with respect to number of cycles is also determined and

plotted.

This yields a basis for comparison with other test facilities like the "IN-Corrosion Test" at Audi and with the
VWOoA "PIR-Corrosion Test" at Phoenix.

Total test d\||ration is 60 cycles which approximates six years of field corrosion servicedn

Fifteen cycl
nonlinear co

American M
With the pur

Corrosion §
types of cor
a vehicle's g
require inter
systems ang

Vehicle com
ground test
cooling syst
panels and
poultice acc

Closed Sys
closed systg
system. In
significantly
while a vehi
corrosion is
to complete

bs in the EK2 test corresponds approximately to a three year period inhe’ fi
Frelation.

otors Corporation—The corrosion test schedule used by American“Maotors is sh
chase of AMC by Chrysler Corporation, future use of this test is uneertain.

Hffects On Vehicle Systems (Results and Interpretation)—~An ideal test would
osion to occur as in the field and at a known, accelerated rate of aging which is co
omponents and systems. In practice, this ideal test-does not appear to be ach

/or corrosion mechanisms.

ponents/systems may be classifield into categories according to how they are aff
environments.
em, hydraulic system, exhaust systenietc.), (b) "open" systems (for example,
pther fully exposed parts), and (c)."semi-closed" systems (for example, interior
imulation areas where contaminants are not flushed away and/or where drying is

lems—Environmental confaminants (salt, dirt, humidity, etc.) typically do not reac
m; hence, proving ground corrosion tests have little effect on internal corrosio
the field, periods ofsnon-use are a large portion of a vehicle's life, and this
to internal corrosien.in closed systems. Unless an internal corrosion mechanism
Lle is being driven-(such as cavitation or erosion in the cooling system), it should
hot accelerated*for these areas; that is, an "accelerated" corrosion test which req
provides only six months of corrosion aging of closed systems.

North America.
bld, indicating a

own in Figure 7.

cause the same
nsistent for all of
evable. Results

pretation on the basis of experience and knowledgetof the effects of a particulay test on vehicle

bcted by proving

Categories would include (a) "closed" systems (for example, the inside of the

exterior of body
of body panels,
inhibited).

N the interior of a
n of this type of
time contributes
occurs primarily
be assumed that
uires six months
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AMERICAN MOTORS CORPORATION
VEHICLE CORROSION TESTING

NI fmﬂmhtu,”
" ;fih’ ey

. g " - f One test is comprised of 100 cycles.
Y] @ Hed ,

Corrosion
Vehicld is subjected to 389C and 95-982
relatide humidity for 36 hours.

Salt Spray
Vehicld is sprayed for one minute using
3600 spray nozzles spraying 5% NaCl
solutign at a rate of 95 1l/min. A A

L B el g 1 -
Zadd SRR <A I A
Mud Bath
A Run only once a week, it uses [an BZ NaCl

and 2% CaCl solution. The vehilcle is
weighed before and sfter each |test.

Dirt Roadp
Vehiclk is run for 18 km om
moderafely rough roads between 55
and 70| km/hr.

Salted Highway
Vehicle is run 90 m in each difrection
at 80 km/hr on a track with 4J5 kg of
NaCl evenly spread through eadh wheel

‘ track and wet with watesr
Gravel Roads A
Vehicle is run 2.5 km in 12 mm deep
pea gravel at 55 km/hr. *

L
—>—
> >

FIGURE 7—AMERICAN MOTORS CORPORATION VEHICLE CORROSION TESTING
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