Introducing the Corrosion Accelerated
Test with Controlled Humidity (CATCH) for
aluminum materials in auto applications
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Background B =

SAE China (CSAE) began a project in 2016 to develop a new corrosion test
method for domestic manufacturers

SAESRE T 2016 F H gt & —FPFr Y E TRl i 77 A
— Reduce redundant testing within domestic market 78 /> 7T RN
— Observe best practices from global OEM testing RF 2 EKOEMNIT Y B E L L
— Test could be used for validation and QC {5 o] FH T30 IE R A = 2
— Method development would start with steel substrates 73 & & MINEM FF 44
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Dongfeng Auto
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1
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Types of Accelerated Tests ]Il

R izt B

Accelerated Test . Results Research? ff3?
Result Test Time ”

Type pEEE— RIS compared to Development? F4?
e RlneS: Ty . RIS RATF LS Certification? JAIE?
Quality Control Pass / fall « Defined #5ERY | Material specification Certlflcaetgion TALE

3 7 . SET A ds| 13
R @it/ %% |- Short BYERIiE) HRALE Research B
Qualification / : » Defined #BER Reference material Certification TAUE
S Pass / fail ! 2 )
validation i / A * Medium-long or specification &
USTE | IRITF RS NS SRR Development FF%&
* Open-ended Natural exposure
Correlative Rank-ordered data| AEE (Benchmark site) .
o . - Development
s HEFFEE | Medium 2 hment, ¥4
PR A (BEREIFER)
Service life Natural exposure .
Predictive Acceleration factor Zo_g)gx%-ended (Service environment) Developrgent R
i fEFRED e i Sl
. « Long &H<HT(E - Warranty Contracts {&{Z5[E
DEERT o WRER | (i) ’ RE
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Technical Background A=

» Relative humidity control is key to laboratory repeatability
o MEXEEESIEENENAEEERE
— It's also a key driver for corrosion
- WESIERFENRERR
— Different RH levels can produce different corrosion mechanisms
— ABEXEEKESE A RRIFE R H

« During last 10-15 years, automotive methods with precise RH control have
become popular

o EIEMI0-15F % - wmisEANEEERRSFRRTASEN
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Relative Humidity and Corrosion {E¥i2EESEiH

RH Range

ISR BRI R

Condition {4 R Result £55R
= Very little corrosion from NaCl
D 5 < 0 N
v TR 0% | nErkm
: » AL-Steel galvanic couple broken
Electrolytic cells around salt . _eten Y
crystals; film formation as RH Eﬁﬁ/ﬁﬁ’%n %96?‘1'%% ILE . |
increases 50-76% Bot meta‘s In galvanic couples
thITasIeR  (BAAIEEGELE can corrosion in this RH range
prdiouliati e EZIEBETEER, BB
’ Mt /R R RE R /R IH
Uniform Electrolytic Film » Al corrosion in galvanic couple with
formation 276% steel

- SRS, BARERM
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RH Conditions in the Natural Environment
BAMIEHRAEYEE

100%

Lemoore W
90% m Norfolk o
80% [ | Key West " i 5
B Homestead P e
0% TN N
) 60%
% of tme | . @
ineach 50% Q
C A
RH range 40% -
30%
20%
10% .
0%
<50 50-75

RH Range (%)
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Summary of Environmental Conditions of First Generation
Cyclic Automotive Standards

B—ERTEIRERRIRIR AR

ISO NaCl 5.0%
11997-1 Fog 48% 3% 49%

Cycle A pH =7
VW NaCl 5.0%

Fog 9%* 7% 85%
PV 1210 pH =7
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Summary of Environmental Conditions in Modern Automotive Corrosion Standards

IR ZE R TR A oh B S A ARk

Ford L-467 NaCl  0.5% . )
Volvo ACT? oH uncontrolled Shower 0% 66% 34%
| 0.9%
I::é 0519; % 15%
GMW 14872 Nk cg . 0'752/ Shower (22% below  (40% of cycle 30%-76% 38%
3O RH30%) RH)
pH uncontrolled
NaCl  1.0%
Renault D17 2028 (ECC1 F 8% 62% 30%
enau ¢ ) oH =4.0 (H,50,) 0g o o b
NaCl  5.0%
VDA 233-102 apH e Fog 23% 17% 60%
NaCl  1.0%
Volvo ACT 1 Shower 33% 15% 52%
pH =4.2 (H,S0,)
NaCl  1.0%
° ° Shower 19% 33% 48%

pH =4.0-4.2 (H,50,)



Test Methods & Specimens 387555t

5%

Steel Substrate Study $HE#HI

50

ASTM B117
Su

SO 11997-1 Cycle A

00 specimens total ##R#E5000 A
bstrate [E#4

CRS (various OEM specifications) 2%L

GMW 14872 Galvanized sheets $E4£¥#x
Ford L-467 Pretreatment BJ%AIE
VW PV1210 6 Types 61PA[ERTSAIE

Outdoor multiple sites (natural)

Outdoor 2 sites (salt spray enhanced)
Ba

&

CATCH
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Primer JEE3&

3 types or omitted 3FHEER T ATRE R
secoat/clearcoat (several varieties)

R/BR (I
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Test Methods Evaluated 38753

Test Method ISO 11997-1

RIS ASTM B117 Cycle A GMW 14872 Ford L-467 PV 1210 CATCH
60 cycles
Lol}f; [et 2016h 2016h 72 cycles ;g ;yacylses 84 Days 72 cycles
g X 84 Days 84 Days 72 Days (include 72 days
RIS
AR iR 1=] (no eekends) weekends)
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CATCH test method CATCH 1336 A&

. Chamber air Step time Ramp time
Step Function temp (°C) RH (%) (hh:mm) Ramp (hh:mm)

1 Subcycle: repeat

steps 2-3 4x
2 Shower 25 0:04
3 RH 25 45 1:56 Linear 1:26
4 Subcycle: repeat

steps 5-6 3x
5 RH 50 90 2:00 Linear 1:00
6 RH 50 70 2:00 Linear 1.00
7 RH 50 90 2:00 Linear 1:00
8 RH 35 20 2:00 Linear 1:30
9 Final step — go to

step 1

Note: solution: Sodium Chloride (NaCl): 1%, pH = 4.0,
Shower deposition: 39 ml ~ 79 ml @ 80 cm?,
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Temperature (°C), RH (%)

Color Code
Chamber Temperature
Chamber Relative Humidity

CATCH Cycle

Test Solution:
1% NaCl, pH = 4.0 or 3.0 by addition of
sulfuric acid (H,S0,), 0.5M

00 Y o A Y
95
90
85
80
75
70
65
60
55
50 TEST CYCLE
45
40 step function temperature RH time ram
35 1 SUBCYCLE STEP 2-3 REPEAT 4X
30 2 SHOWER 25°C 0:04
3 RH 25°C 45%  1:56 LINEAR 1:26
25 4 SUBCYCLE STEP 5-6 REPEAT 3X
20 5 RH 50°C 90%  2:00 LINEAR 1:00
15 6 RH 50°C 70%  2:00 LINEAR 1:00
10 7 RH 50°C 90%  2:00 LINEAR 1:00
5 8 RH 35°C 20%  2:00 LINEAR 1:30
O T T T T T T T T T T T T T T T T T T T T T
0 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
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Time (hours)
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Q-FOG CRH cyclic corrosion chamber
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Outdoor Tests FYMzLIE

X < a4 - Chefizhiall i H-H T
| ; YA Prefesture || L Z H
& ¢ e lw R T A i FUJIAN !
Kunming \ i ;"; 7 i S e Quanzheu
Ee et o :
. . e P s fi b S ray
Vi W o e oz
Xiamen, China A 3 ; o
; GUANGXI &5 GUANGDONG iy (Il
) ; 5
O f t PuerCity A~ Nanning : »Guangzhou Shanion
ceantron w7 AT g R e %
e o3
Racks, 12 ey Y Hongong
I g : E
h erel Zhailaiy
o #iLh
montns
Aum

Thanh Hoal
o

natural
exposure

HAINAN.

Sanya
=T
o

South
China Sea

hailand

. . wgkok Vietnam
Hainan Island, China mé\fv

aaaaa

12 months, natural
21 months, natural
12 months, salt spray
enhanced
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Corrosion Along a Scribe RELAIEH:

Coated Specimen (Metal Panel)

17 | BZEREA RO SIS E S i AN it 16

Scribing Tool

Scribe (cut)
through the
coating to the
metal
substrate

Expose the panel and
allow corrosion to
“‘creep” from the scribe

We make testing simple. ‘ @
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Corrosion Along a Scribe RIEL IS

Coated Specimen (Metal Panel)

18 | R FEM R R SR E B iR nEiie

Remove rust “scab” with
dull blade

Now the panel is ready for
evaluation

We make testing simple. ‘ @

QLAB



Corrosion Along a Scribe RELAIEHE

Coated Specimen (Metal Panel)

19 | RZE M B EHIIE E B mEiie

Ignore corrosion areas near ends
of scribe (approximately 6-12 mm)

Create grid lines (minimum of 6)
from scribe perpendicular to
edge of corroded areas—
transparency can be placed over
panel for this purpose

Measure distance between scribe
and edge of corrosion

Paint removed due to loss of
adhesion is a separate
measurement

We make testing simple. ‘

Q

QLAB



Corrosion creep

IR

Vs

Loss of adhesion
WE=PIREN
(cathodic
delamination)

(E8)
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In this study,
delamination
data from
laboratory tests
correlated best
to outdoor data
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Filiform Corrosion on Steel Panels MR _EA922IKIE

Subtropical Site (not near ocean) Oceanfront Site
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Wide Range of Durability filfEidEARE
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Spearman Rank - Laboratory versus Outdoor Tests
tHXTE - SEIES PP

Laboratory Test CATCH GMW14872 L-467 ISO 11997-1Cycle A |  PV1210
Outdoor Test 6 Weeks [12 Weeks| 6 Weeks |12 Weeks| 6 Weeks |12 Weeks| 6 Weeks | 12 Weeks | 12 Weeks
Hainan, 12 months 0.82 0.83 0.82 0.72 0.90 0.85 0.45 0.61 0.58
Hainan, 21 months 0.83 0.83 0.77 0.72 0.87 0.84 0.39 0.55 0.53
Hainan salt spray enhanced, 12 months |  0.81 0.84 0.84 0.76 0.90 0.83 0.53 0.71 0.65
Xiamen (seaside), 12 months 0.79 0.89 0.82 0.67 0.95 0.94 0.71 0.78 0.66
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18

16

14

12

10

Rank

Rank Order Compared to Xiamen Seaside Exposure

24 | R REM BEH]E B IR IR AEIR IS

G L A D
Specimen ID

= «@= = Xiamen Seaside
e 0 e Catch 12 Weeks
- e» o GM\W14872 6 Weeks
—0— |-467 6 Weeks

—8— |SO 11997-1 Cyc A 6 Weeks

PV1210 12 Weeks

Dotted black line
represents the
rank orders of
specimens in the
reference test,
the Xiamen
natural seaside
exposure in this
case.

RBELZNRSE
156 P AF R AT 2R
i - ABIPNE
[ BLRE
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18 Rank Order Compared to Hainan Salt Spray Enhanced Outdoor

16
14
12
10
c
&
8
6 = «® = Hajnan Salt Spray Enhanced
e 0 e Catch 12 Weeks
4 - @ = GMW14872 6 Weeks
—0— |-467 6 Weeks
2 —e— SO 11997-1 Cyc A 6 Weeks
—0— PV1210 12 Weeks
0
c Kk B J N S H D A L E O I G F Q P
Specimen ID
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Dotted black line
represents the
rank orders of
specimens in the
reference test, the
Hainan salt spray
enhanced natural
exposure in this
case.

EBEEAXKES
ZiH M
MR - B
=nly STl
7K1 5

We make testing simple. ‘ @

QLAB



Second Study—Aluminum Substrates
S_IRAR - REM

+  Automotive light weighting efforts S FER={EEK

* Inthe market there was no clear standard for aluminum body panels

Emin Lt - mESRRBIRERITRE

Conduct comparison tests between laboratory and outdoor methods in order to achieve:
«  BTERE5FIMEXIHT - DISSH
Verification of corrosion resistance of aluminum alloy coatings

aaEREME R IE

Performance verification of coatings developed and applied to aluminum alloy substrates
FRANBTREEEEMIRENMEAEIRIE

Quality control of anti-corrosion performance for aluminum alloy coating

maEEREDEEENREET
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Participants in This Study Z58(i]

Lead company: JAC Auto

Participant companies:

Q-Lab China BYD Auto e
Coating  Supplier
Zhongtai Auto Xince Lab Supplier (M Automotive
©) OEM
Beijing Benz CTl Lab (10)
AkzoNobel Nannan aluminum
processing Testing Lab
Weikai Lab )
Empirechem
Meixin Lab

Hainan automotive research
institute Total: 27 participants

Liaoning Zhongwang
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Comparison test EbXdizti&

« Two rounds of tests —HERECIH I

— First goal to achieve acceptable correlation to outdoor tests and
pass/fail QC results with good agreement

- FRURNNVEREXISFIMA oI ZZHWERME - B
BT/ RN REETERESRF—EKE

— Second round: Can we speed up the test?
- SRl BMERESINARLERIG ?
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Test specimens iT{HF

53 different specimens, 1033 panels
« S53FpAENHAF - —3£1033 F
« The difference of the specimens:
. HRNES
 Substrate: 5000 series, 6000 series, profiles
« JE# : 5000%%! - 6000% 5l
* Pre-processing: silane, phosphating, zirconium
« BUAAIE : fEke ~ BHE - B1E
« Electrophoretic coating: 3 types EEjk : 374
* Finish: 2 types MR : 27

29 | A FREM R HIIE B B ihinRiie




Corrosion test methods [E{HiTt2

T35

Road enhanced

Test method CASS AASS Filiform CATCH* Outdoor - Spray :
salt water corrosion
Reference SO 9227 IS0 9227 SAE J2635 T/CSAE 71
standard ASTM D6675 QC/T 732
sodium chloride: sodium chloride: Same as CASS 1% sodium chloride
50g/L 50g/L pH = 4.0
Salt solution, pH| copper chloride pH =3.1~3.3 39~79mL/h sodium chloride: ) .
valueand | dehydrate: 1~2ml/h @80cm?2 50g/L, sodium chloride: 50g/L
deposition rate | 0.26g/L @80cm2 (16min/day) twice per week
pH =3.1~33
1~2mL/h
@80cm2
6 hours CASS
+
Temperature o R 60°C, 85%RH,
and RH 50°C 3>°C Wind speed: 6-24 - )
m/min
6 h CASS
Total FeSt 240 h 1980 h + 2980 h 12 month 120 days
duration 672 h

*CATCH: Corrosion Acceleration Test with Controlled Humidity

30 | SZF FREEM ROFERIIE B B N Rl
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Outdoor accelerated corrosion FAMNIEEH

Spray salt water A LB ER7K

31 | REEFEM R SIIE B B 0 R



Test specimen — spray salt water
U AF — MBI &R 7K

Filiform corrosion

22 7N
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Outdoor accelerated corrosion FYMIERE

Road enhanced corrosion 35 p& o8 (|5 fE 1t
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Test specimen -
Road enhanced corrosion

I — B R IR

Good performer

B ITRIR/ )

B e
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Typical corrosion morphology of aluminum alloy composite coating

tatR LR AR TRz

Type z_B)  Description 1k

A Filiform corrosion—individual filaments
Z2IN[R IR — BARZZNE 1R
B Filiform corrosion -- Multiple filaments which form a network and spread

out from the scribed line

ZLINE TR - ZIRZZINEIR - FZARIR - MR @AM B

C Single or multiple corrosion blisters from the scribed line
MNARAK B RN ZNERE S
D Other forms of corrosion, usually a combination of the above three types

HEFARNEMR B2 b —fEENES

35 | AEFREH REEFE E E RN RN We make testing simple. ‘

QLAB



Corrosion morphology — Type A Corrosion morphology — Type B
FEMR TSR — 2RI RIRA/ SR — 2588

We make testing simple. ‘ @
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;
?
&

Corrosion morphology — Type C Corrosion morphology — Type D
B IR 55 — 25RIC BIEMZ R — 2289D
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Test results it3G4EER

«  One set of specimens tested by road enhanced corrosion
- —HEFHRTERR{CEM

— 120 cycles (120 days) 120MEEF

— Compared with lab accelerated corrosion test methods

- SEXREMEB IR AR
« Adifferent set exposed to salt spray enhanced natural test
o SZ—HIAFHRITF I LB R KR

— 12 months 121F

— Compared with lab accelerated corrosion test methods

-  SRRNENMZEE MR TTALLR
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Test results IS 4EER

Corrosion length L Corrosion width W

Calculate the corrosion area:
T EEhEmA
Corrosionarea=L*W

BIRER=REHRKE * BR5EE

Manually or using photography and CAD software
FohE EREFMCADRY
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First round test S8—4ipixtid

40 | 57 RTEM RO HIIE B S RN S 36
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Example Test results - corrosion area
ISR - BrRmER

Specimen no. Road enhanced CASS AASS Filiform CATCH
corrosion

12 0 9.83 1.89 2.00 0.50
24 0 4.90 2.23 0.50 0.00
5 0.4 42.30 14.25 3.50 1.00
2 0.5 18.90 7.75 0.00 1.00
14 1 157.70 7.00 5.00 1.50
18 1.4 79.55 3.75 4.50 11.00
16 1.5 59.80 18.33 7.50 13.50
20 3.5 44.50 5.25 3.00 10.50
23 14.25 62.40 15.50 325.00 29.00
21 28.85 59.50 9.50 7.00 17.00

Note: the unit of corrosion area is mm?
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Example Test results - corrosion area
inISLER - [BrRER

Specimenno.  Spray salt water CASS AASS Filiform CATCH
35 0.00 3.27 0.00 2.50 0.00
45 10.67 31.57 12.00 9.38 2.33
44 20.00 28.00 10.58 5.12 4.67
50 31.00 33.20 8.25 17.73 9.33
47 73.67 65.93 171.08 10.32 108.67
46 53.67 356.00 39233 35.87 102.00
42 133.00 362.53 2104.58 193.95 194.33
41 718.33 1507.67 3554.25 30.13 516.33
37 1750.67 615.00 2698.00 5.17 316.33

Note: the unit of corrosion area is mm?
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Correlation H3&14

*  Comparison of pass/fail results

- BE/RM

— True pass and fail results, chamber versus outdoor tests
— False pass and fail results, chamber versus outdoor tests
»  Spearman Rank Correlation Coefficient
«  SpearmantBRZH

— Pearson correlation inappropriate due to non-linearity of dataset (2-3
orders of magnitude between best and worst performers)

— HTEUERIFELY - PearsontHRMEATE

— Complete data and subsets examined

43 | BREFAEM R E E iR ie We make testing simple. ‘ @
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Spearman Rank SpearmanHf

Test Method Correlation vs Outdoor Salt Correlation vs Proving Ground
HIETiE Spray

Outdoor Salt Spray 1.0 0.58
Proving Ground 0.58 1.0
CATCH 1728 hours 0.71 0.56
CATCH 2980 hours 0.79 0.52
CASS (ISO 9227) 240 hours 0.69 0.30
AASS (I1SO 9227) 1440 hours 0.66 0.07
SAE J26353 (filiform) 678 hours 0.48 0.05

CATCH is best, but why not use simpler and faster CASS and AASS tests?

44 | FZEFAEM R E E &R ie We make testing simple. ‘
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Pass/Fail Correlation &g/ HEREE

Pass/Fail Compared to Salt Accelerated Outdoor

Proving Ground--120 cycles

CATCH -- 1728 hours

CATCH -- 2980 hours

ISO 9227 CASS -- 240 hrs

ISO 9227 AASS -- 1440 hours

SAE J2635 (filiform) -- 678 hrs

0% 20% 40% 60% 80% 100%

M True Pass # True Fail M False Pass # False Fail

45 | R REM BE ST B IR IR AE RIS

Green means agreement
between outdoor test and
chamber test

Red means that outdoor
test and chamber test do
not give same pass/fail
results

Solid colors refer to
specimens that passed the
chamber test

Textured colors refer to
specimens that failed the
chamber test

We make testing simple. ‘ @
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Pass/Fail Correlation iBid/5c3HEREE

Pass/Fail Compared to Proving Ground

Salt Accelerated Outdoor

CATCH -- 1728 hours

caTeH - 2980 hours | I

ISO 9227 CASS -- 240 hrs .

ISO 9227 AASS -- 1440 i
hours -

e
e

e
.

SAE J2635 (filiform) -- 678 =N
R I

0% 20%

M True Pass & True Fail

46 | RIEREM HEHIE B R IR INEIHIS

40% 60% 80% 100%

M False Pass # False Fail

Green means agreement
between outdoor test and
chamber test

Red means that outdoor
test and chamber test do
not give same pass/fail
results

Solid colors refer to
specimens that passed the
chamber test

Textured colors refer to
specimens that failed the
chamber test

We make testing simple. ‘ @
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| Aluminum panels:
CATCH - 2980 h

_‘ : | (from left to right:
good, middle, bad)

Steel panels:
CATCH - 1728 h

(from left to right:
good, middle, bad)
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Corrosion morphology comparison [& {8557 tr4%
Specimen 41 Specimen 46 Specimen 44

{
J |
-
<1
i

CASS
240 hours

Spray salt water
12 months

We make testing simple. ‘
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Corrosion morphology comparison [& {8557 tr4%
Specimen 41 Specimen 46 Specimen 44

AASS
| 1980 hours

Spray salt water
12 months

We make testing simple. ‘
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Corrosion morphology comparison [& {8557 tr4%
Specimen 41 Specimen 46 Specimen 44

Filiform
678 hours

Y . N phi

e S g &

Spray salt water
12 months

We make testing simple. ‘
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Corrosion morphology comparison J&{HZ 57 L1

Specimen 41 Specimen 46 Specimen 44
I
v \
(\"!J ;
P i ;
& CATCH
) 2980 hours

Spray salt water
12 months

We make testing simple. ‘
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Summary of first round test F—ipixie 24

. From the test results of CATCH, we can see that the anti-corrosion performance of aluminum panels is better than that of steel panels.

« EiRmEIRERELCIN R T

. CATCH test method produces similar corrosion morphology to outdoor spray salt water, and the correlation is good.

« BIRERAL - MRUYH

. The anti-corrosion performance of coated aluminum panels is closely related to electrophoresis, surface treatment and substrate, but
not finish type.

« ORBEWMRBEHESEK - REAMEMEMETHER  MEERRAAK

. The corrosion morphology of aluminum panels is quite different from that of steel panels. Evaluation method of aluminum panels is
calculating corrosion area.

« ERHEBRERSWNIRERARE - BTN THAZ T ERIRER

52 | IEREH IR E BB we make testing simple. | (@]
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Analysis of first round test results SE—igif{IeER S

* There are differences of corrosion morphology between different test methods
«  ARNHRERNERAZRAE

»  CATCH test method is consistent with the test design

«  CATCHEN A5t —2

»  CATCH test method delivers similar corrosion morphology with outdoor spray salt
water, and the correlation is good

-  CATCHIRR A ASFINERER KB IRAZIRAHEL - BRI
«  CATCH test method has good correlation with road enhanced corrosion, too

«  CATCHRHI TG/ ASBE BB RRYMERE T ILF
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Pressure Cooker as Screening Tool [EHiEMit{ETFEET R

Test Method Correlation vs Correlation vs
Outdoor Salt Spray | Proving Ground * 1hour screening test

Outdoor Salt Spray 10 0.56 eliminates worst
performers and reduces

Proving G d 0.56 1.0

roving Lroun need for the other
CATCH 1728 hours 0.70 0.55 screening tests
CATCH 2980 hours 0.65 0.50 . _ :

*  With remaining specimens,

CASS (ISO 9227) 0.52 0.30 Spearman values remain
240 hours high for CATCH but
AASS (ISO 9227) 0.45 0.08 decrease for other
1440 hours methods
SAE J26353 0.29 0.04

(filiform) 678 hours
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Second round test S —ipir{I&

» The correlation between CATCH and outdoor spray salt water, road enhanced
corrosion is good, but the CATCH test method is slow

o CATCHR %A ANl E
— CATCH 1728 h (2.4 months ) or 2980h (4.1 months)

— Qutdoor spray salt water 12 months

« CASS, AASS, and J2635 tests suggest reduction of pH to accelerate corrosion
(3.0 instead of 4.0)

« CASS, AASS, and J26351V 5 2 1Y A R pHELUINR G 1R
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CATCH pH3.0 vs. CATCH pH4.0

——
Specimenno. pH3.0-| pH3.0- | pH3.0- pH3.0- pH3.0- pH4.0-864h pH4.0 - pH4.0 -
336h | 600h 864h  1296h  1728h 1296h 1728h
A 0.00 0.45 0.72 167 2.65 0.13 0.65 0.99
B 0.00 0.05 0.16 0.29 0.49 0.00 0.00 0.00
C 0.00 0.50 111 1.60 2.49 0.00 0.00 0.06
D 0.00 0.09 0.18 0.20 0.80 0.00 0.00 0.00
E 0.17 0.23 0.59 0.98 156 0.17 0.35 0.56
F 0.43 0.72 0.98 1.05 2.22 0.21 0.50 0.88
G 118 163 192 2.40 411 0.50 0.98 176
H 2.67 7.48 9.51 14.55 2077 2.53 484 6.76
| 0.00 0.59 0.92 143 3.24 0.00 0.26 0.29 _
J 0.72 1.66 2.88 5.30 7.80 0.48 0.79 1.02 glfogg}:gssnmt
Total 5.17 13.40 18.99 29.45 46.12 4.02 8.39 12.33 areais mmZ
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CATCH pH3.0 vs. CATCH pH4.0

« The corrosion area of CATCH pH3.0 600h matches CATCH pH4.0 at 1728h

«  pHEN3.0MCATCHIR K 75 5 MK 600h S pHIE N 4.089 CATCHIR 38 75 55 M,
1728h & Tt 45 25

« The correlation coefficient between CATCH pH3.0 600h and CATCH pH4.0
1728h is 0.87

« CATCH pH3.0 600h5CATCH pH4.0 1728hBITHSR %2 4090.87

57 | I REH IR E B we make testing simple. | (@]
atas



CATCH 3.0 Correlation

Spearman Rank

- CATCH 3.0 - 600h | CATCH 3.0 - 864h | CATCH 3.0 - 1296h | CATCH 3.0 - 1728h
Coefficient

Proving Ground 0.73 0.72 0.82 0.8

CATCH 4.0 -- 1728

0.87 0.77 0.84 0.84
hrs

We make testing simple. ‘
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Conclusion B&

SAE China published CATCH 3.0 as a new standard,
T/CSAE 130-2020
63 7A B FAR/ET/CSAE 130-2020F
672 hours exposure recommended
HEFEN672h
1 hour “pressure cooker” test for pre-screening

ThB9 & 738NN F 28 s 226
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Thank you for your attention!

Questions?

Send your inquiry to:
ssun@g-lab.com
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